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ANNUAL  ADDRESS,  1888. 

By  Rear-Admiral  S.  B.  Luce,  U.  S.  Navy,  President  of  the  U,  S. 

Naval  Institute. 


To  the  Officers  and  Members  of  the  U,  S,  Naval  Institute  : 

When  notified,  some  weeks  ago,  of  my  election  as  President  of  the 
U.  S.  Naval  Institute,  my  time  was  so  much  engrossed  with  other 
matters  as  to  admit  of  a  brief  letter  of  acceptance  only.  But  now, 
with  more  leisure,  it  seems  proper  that  I  should  address  you  some- 
what at  length,  more  with  a  view  to  testifying  my  appreciation  of  the 
compliment  implied  by  my  election,  than  with  the  hope  of  contributing 
anything  of  value  to  the  long  list  of  essays  which  enrich  the  pages 
of  the  Quarterly. 

On  the  establishment  of  the  Newport  Branch  of  the  Institute, 
April  3,  1883,*  I  took  occasion  to  review  the  work  of  the  Institute 
and  to  congratulate  its  officers,  and  the  editors  of  the  Quarterly,  on 
the  marked  success  of  the  enterprise.  And  now,  looking  back  over 
the  intervening  years  and  noting  the  continued  success  which  has 
marked  its  career,  I  find  every  reason  for  renewing  those  congratu- 
lations. But  the  Institute  is  of  too  recent  growth  to  warrant  much 
indulgence  in  retrospection.     Let  us  look  ahead. 

♦  Vol.  IX,  No.  5,  1883.    Article,  '•  War  Schools." 
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The  fundamental  idea  in  the  establishment  of  the  Institute  is  "  the 
advancement  of  professional  and  scientific  knowledge  in  the  Navy," 
and  that  purpose  is  being  accomplished  year  by  year  in  a  praise- 
worthy manner.  Hence,  the  efforts  of  those  who  originated  the  Naval 
Institute  have  been  marked  with  success,  and  much  credit  is  due  to 
them  and  to  their  successors  for  the  management  of  its  affairs. 
Established  now  on  a  firm  basis  and  with  a  paying  subscription  list, 
its  future,  in  a  literary  point  of  view  at  least,  has  long  ceased  to  be 
doubtful. 

It  is  to  be  noted  that  the  success  of  the  Board  of  Control  is  due  to 
individual  exertion — exertion  carried  on  oftentimes  against  great 
odds,  bringing  the  authors  of  the  enterprise  to  the  very  verge  of 
despair.     They  have  succeeded,  nevertheless. 

Opposition  sometimes  proves  a  wholesome  stimulant.  It  seems  to 
confirm  men  of  character  in  their  opinions  when  those  opinions  are 
founded  in  reason,  and  renders  them  more  determined  in  the  prose^ 
cution  of  their  plans.  At  the  same  time  it  causes  them  to  be  more 
circumspect  in  the  prosecution  of  those  plans,  and  to  elaborate  them 
more  maturely  and  on  broader  and  deeper  foundations,  where 
otherwise  they  might  have  been  superficial  and  ephemeral.  Hence, 
it  may,  and  often  does,  occur  that  an  open  and  an  outspoken  oppo- 
nent proves  in  the  end  to  be  no  small  factor  in  the  successful 
development  of  an  enterprise.  It  is  true,  the  value  of  this  opposition 
is  not  always  apparent — like  those  blessings  so  thoroughly  disguised 
as  to  be  wholly  indiscernible  by  ordinary  methods  of  examination — 
while  there  are  occasions  when  opposition  may  easily  prove  fatal  to 
the  best  laid  schemes,  let  their  merit  be  what  it  may. 

The  history  of  the  Institute  only  adds  one  more  to  the  many  proofs 
that  if  the  germs  of  the  plan  are  endued  with  vitality,  the  plan  itself 
may  be  pushed  through  the  most  formidable  opposition  to  ultimate 
success.  The  Naval  Academy  itself  is  a  marked  example  of  this 
passing  through  a  "sea  of  troubles"  only  to  emerge  with  the  crown 
of  victory.     These  are  lessons  to  be  taken  to  heart. 

But  opposition  is  not  always  necessary  to  a  healthy  development. 
Indeed,  it  may  retard  or  stifle  growth,  or  even  destroy  the  living 
germ.  The  Navy  can  furnish  abundant  illustrations  of  this.  And 
this  suggests  the  pertinent  question,  Are  we  not,  as  a  body,  wanting  in 
discipline — that  discipline  which  subordinates  the  individual  to  the 
body  corporate,  the  part  to  the  whole,  and  closes  the  mouth  of 
opposition  to  lawfully  constituted  authority  ? 
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If  a  few  undertake  to  build  up,  there  are  never  wanting  those  who 
are  ready  to  pull  down — apparently  from  a  sheer  love  of  pulling 
down.  The  personal  element,  moreover,  is  such  a  strong  feature  of 
the  work  of  destruction,  that  it  is  sufficient  to  know  that  A  is  endeav- 
oring to  achieve  something  for  his  profession,  in  order  to  incite  B  to 
oppose  him.  Both  the  principle  on  which  A  is  working  and  the 
manifest  advantage  of  his  work  are  lost  sight  of  in  the  naked  fact 
that  A  is  the  active  agent.  That  one  fact  is  enough  to  arouse  the 
most  determined  hostility  of  B.  Like  blind  Samson  he  will  pull 
down  the  pillars  of  the  house  though  it  involve  his  own  destruction. 
This  introduction  of  the  personal  element  in  our  official  relations, 
whether  it  has  its  origin  in  "  envy,  hatred,  malice,  and  all  uncharitable- 
ness,"  or  is  born  of  a  conscientious  sense  of  right  regarded  with  a 
strabismic  sense  of  sight,  it  yet  exists  ;  and  in  England,  if  not  in  our 
own  country,  its  evil  influence  has  been  so  far  conceded,  that  the 
popular  judgment  would  exclude  a  naval  officer  from  presiding  over 
the  destinies  of  the  Navy,  and  this  notwithstanding  the  history  of 
such  great  naval  administrators  as  Admirals  Lord  Anson,  Lord 
Hawk,  the  Earl  of  St.  Vincent,  and  Lord  Barham. 

But  the  jealousies  which  prevent  our  officers  from  working  in 
harmony  for  the  common  good,  however  inimical  to  progress,  are  not 
the  evidences  of  a  want  of  discipline  such  as  has  been  hinted  of.  It 
is  rather  the.  interference  of  irresponsible  parties  with  the  measures  of 
the  Government.  It  is  not  wholly  unknown  to  the  annals  of  our  his- 
tory that  an  officer  has  on  his  own  responsibility  procured  the  intro- 
duction of  a  bill  in  Congress  which,  if  passed,  would  affect  the  entire 
personnel  of  the  service.  It  matters  not  how  the  provisions  of  the 
bill  may  interfere  with  others  or  with  the  policy  of  the  Government — 
in  this  case  the  Navy  Department ;  and  though  the  great  mass  of 
such  bills  are  predestined  to  those  great  catacombs  of  dead  hopes,  the 
document  rooms  of  the  Capitol,  yet  the  mere  fact  of  its  introduction 
is  evidence  of  an  interested  party  working  on  independent  lines,  and 
not  in  concert  with,  indeed  often  in  defiance  of,  the  Department.  This 
is  in  itself  bad  enough  as  an  exhibition  of  lax  discipline,  but  the 
worst  phase  is  when  officers  set  themselves  to  work  avowedly  to  de- 
feat the  measures  of  the  administration  before  Congress  when  those 
measures  do  not  happen  to  be  in  accord  with  their  individual  opinions. 
Certainly  no  profession,  as  a  whole,  can  hope  to  achieve  an  enviable 
distinction  under  such  disturbing  influences  as  these.  It  is  like  the 
house  divided  against  itself,  or  an  organism  carrying  within  itself  the 
seeds  of  its  own  destruction. 
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In  justice  let  it  be  said  as  a  class  we  are  not  responsible  for  this 
state  of  affairs.  It  is  due  entirely  to  the  peculiar  system  under  which 
we  exist,  or,  in  plain  terms,  to  the  absence  of  a  proper  form  of  naval 
administration  by  which  the  Navy  may  be  held  together  and  its  policy 
shaped.  There  being  no  directive  force  to  guide  the  affairs  of  the 
Navy — no  head,  no  leader,  every  one  is,  in  a  measure,  compelled  to 
act  for  himself.  As  there  is  "  no  fraternity  without  a  common  father," 
so  there  can  be  no  following  without  leadership.  The  absence  of 
headship  loosens  the  ties  of  membership  and  forces  into  existence 
independent  action.  This  leads  to  self  assertion  and  individualism, 
and  individualism  leads  to  anarchy.  I  do  not  say  we  have  reached 
the  ultimate  stage ;  I  say  we  are  on  the  road  which  leads  to  it.  This 
may  not  have  a  pleasing  sound,  but  it  is  true. 

Bad  as  this  is  in  times  of  profound  peace,  it  would  be  simply  intol- 
erable in  time  of  war.  Indeed,  it  would  be  an  impossible  condition 
in  war.  We  present  to  the  world,  then,  the  extraordinary  spectacle 
of  having  a  war  marine  under  an  organization  confessedly  unfit  for 
war ;  and  yet  we  are  called  a  practical  people !  How  this  utter  disre- 
gard of  business  principles  entails  enormous  expenditures  and  make- 
shift expedients  is  well  known.  Says  Mr.  Secretary  Welles,  writing 
of  the  condition  of  the  Navy  in  March,  1861 :  "There  were  no  men 
to  man  our  ships,  nor  were  the  few  ships  at  our  yards  in  a  condition 
to  be  put  into  immediate  service." 

The  Virginius  affair  threw  us  into  a  panic  and  cost  the  country  five 
millions  of  dollars.  Mr.  Welles  attributed  the  low  condition  in  which 
he  found  the  Navy  at  the  breaking  out  of  the  Rebellion,  to  the  **  dis- 
union element "  which  had  for  previous  years  shaped  public  policy. 
It  is  only  at  a  comparatively  recent  date  that  we  have  come  to  dis- 
cover that  the  "disunion  element"  is  in  the  Navy  Department, 
though  not  in  the  sense  in  which  he  used  the  words.  In  a  recent 
official  document*  it  was  shown  that  since  1868  about  seventy  mil- 
lions of  dollars  has  been  thrown  away  upon  the  Navy.  But  it  is  not 
a  waste  of  public  funds  alone  that  is  chargeable  to  our  present  defec- 
tive system.  The  evil  at  the  head  permeates  the  entire  body,  relax- 
ing, as  already  shown,  the  restraints  of  discipline  and  leading  to  a 
prodigal  waste  of  vital  forces. 

Now  the  corner  stone  of  the  Institute  is  the  "advancement  of  pro- 
fessional knowledge  in  the  Navy,"  but  what  is  the  use  of  knowledge  if 
it  cannot  be  applied  ?    It  is  the  application  of  knowledge  that  makes 

•  Report  of  Secretary  of  the  Navy,  1885. 
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it  valuable.  We  may  go  on  ad  infinitum  publishing  admirable 
essays,  and  much  important  information  may  be  disseminated  through- 
out the  service,  and  many  excellent  and  thoroughly  practical  sugges- 
tions may  be  spread  over  the  pages  of  our  Quarterly,  but  what  sub- 
stantial good  do  they  do  to  the  profession  ?  How  do  they  contribute 
to  the  progress  of  the  Navy  as  a  body  ?  Let  us  take  any  one  of  the 
prize  essays,  for  example,  and  consider  for  a  moment  its  practical 
utility  in  affecting  the  Navy. 

Outside  its  own  special  sphere,  there  is  no  subject  of  such  vital  im- 
portance to  the  Navy  as  our  merchant  service.  The  prize  essay  for  1882 
was  entitled  **  Our  Merchant  Marint;  the  Cause  of  Its  Decline  and 
the  Means  to  be  Taken  for  Its  Revival."  Let  us  now  suppose  that 
from  the  eleven  essays  presented  to  the  judges  of  award  there  had 
been  deduced  a  sound  and  practicable  solution  of  the  question,  what 
should  have  been  done  with  the  paper  ?  To  whom  should  it  have 
been  presented  with  any  hope  of  its  receiving  consideration  ?  There 
is  no  one.  You  have  fired  your  gun,  but  the  shell  has  burst  harm- 
lessly in  the  air. 

For  a  simpler  illustration  let  us  take  the  prize  essay  of  1886, 
*•  What  Changes  in  Organization  and  Drill  are  Necessary  to  Sail  and 
Fight  Most  Effectively  our  War  Ships  of  the  Latest  Type  ?"  and 
suppose,  moreover,  that  the  essay  receiving  the  prize  is  a  complete 
solution  of  the  question — what  comes  of  it  ?    Nothing. 

The  question  for  the  Institute  to  ask  of  itself,  then,  is :  Can  we 
continue  forever  to  disseminate  useful  knowledge  without  a  hope  of 
substantial  benefits  to  result  therefrom  ?  If  we  are  to  be  known  by 
our  fruits,  we  must  be  able  to  show  them.  It  is  idle  to  go  on  sowing 
with  never  a  hope  of  reaping.  There  must  come  a  time  when,  in 
answer  to  the  question,  "What  has  the  Institute  accomplished?"  we 
can  point  to  reforms  and  progressive  steps  which  will  keep  the  pro- 
fession abreast,  if  not  in  advance,  of  the  nautical  world  in  the  great 
march  of  events.  Hence  there  must  be  some  power  with  which  the 
Institute  can  feel  itself  in  sympathy — a  power  that  will  have  the  eye 
to  see,  the  ear  to  hear,  and  the  understanding  to  act,  and  that  power 
must  be  a  controlling  power.  It  must  be  at  the  head  and  must  dom- 
inate the  members.  Then  may  we  look  for  steady  progress  accord- 
ing to  some  recognized  system.  For  no  one  at  all  familiar  with  our 
history  will  be  deceived  for  one  moment  by  an  occasional  spasmodic 
effort  at  rehabilitation  under  present  conditions.  How  are  we  to 
attain  this  end  ? 
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Says  the  highest  official  authority,  in  regard  to  our  need  of  naval 
administrators  to  shape  our  naval  policy,  "  At  the  top  of  the  system 
there  should  be  wise  general  direction,"  With  regard  to  the  office 
of  Secretary  of  the  Navy :  '*  The  Secretary  may  at  once  be  elimi- 
nated from  the  problem  :  a  civilian,  not  skilled  in  the  art  of  war,  nor 
having  any  technical  knowledge  with  reference  to  its  implements, 
having  no  personal  staff,  his  separate  office  consisting  of  but  one 
stenographer,  one  clerk,  and  three  messengers,  all  the  other  force 
having  general  clerical  work."  Of  the  Chiefs  of  Bureaus :  "  The 
inevitable  result  of  throwing  large  executive  duties  upon  any  man  is 
to  disqualify  him  for  council.  At  the  present  time  this  function  is  not 
performed  at  all."  "Thus  it  happens,  as  it  has  happened  for  the  last 
twenty  years,  that  the  Department  drifts  along,  doing  without  con- 
sideration whatever  is  done  and  with  no  intelligent  guidance  in  any 
dii^ction."* 

The  vicious  system  which  has  so  long  usurped  the  place  of  a  naval 
administration  was  so  forcibly  presented  in  the  Report  of  '85  as  to 
draw  from  the  Chief  Executive  the  remark  that  "  the  conviction  is 
forced  upon  us  with  the  certainty  of  mathematical  demonstration  that 
before  we  proceed  further  in  the  restoration  of  a  Navy  we  need  a 
thoroughly  reorganized  Navy  Department."     This  was  in  1885. 

What  has  been  done  since  ?  A  bill  was  drawn  up  containing  the 
leading  features  of  such  a  form  of  naval  government  as  was  shown  to 
be  consistent  with  the  principles  laid  down.  The  Report  of  1886  says 
of  it,  **  A  bill  embodying  the  substantial  points  awaits  action  upon 
the  House  calendar,"  and  there  it  remains.  Now  it  is  not  susceptible 
of  proof,  but  the  probabilities  are  that  the  bill  was  killed  by  influences 
not  entirely  foreign  to  the  Navy  itself  I  would  not  be  understood 
as  saying  that  the  bill  would  have  been  favorably  considered  by  the 
House  even  had  it  received  the  approval  of  the  Navy  at  large.  Far 
from  it.  The  Navy  might  have  been  unanimous  for  the  bill  and  still 
it  might  not  have  reached  a  second  reading.  But  naval  officers,  like 
members  of  other  professions,  have  friends  in  both  houses  of  Con- 
gress, and  they  can  make  their  own  personal  representations  to  those 
friends ;  and  whereas  it  is  difficult  to  procure  the  passage  of  any  bill, 
it  is  comparatively  easy  to  defeat  one,  whatsoever  merit  it  may 
possess. 

Here  then  is  a  forcible  illustration — one  which  would  be  startling 
but  for  its  being  so  common — of  the  measures  of  the  administration 

♦Report  of  the  Secretary  of  the  Navy,  1885. 
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being  opposed,  and  as  we  believe  successfully,  by  those  whose  loyalty 
it  should  be  able  to  claim.  But  here  again  comes  in  the  excuse,  that 
the  individuals  are  not  so  much  to  blame  as  the  system  under  which 
they  hold  their  official  existence.  Each  one  sets  himself  up  for  a 
judge  of  what  is  right  and  proper,  without  reflecting  that  allegiance  is 
due  to  constituted  authority,  whether  the  acts  of  that  authority  are  in 
accordance  with  their  own  views  or  not. 

Moreover,  views  on  the  subject  of  naval  administration  are  some- 
times expressed  in  such  an  offhand  manner  as  to  suggest  much 
caution  in  accepting  them.  While  some  officers  have  made  a  careful 
study  of  the  subject,  others  have  given  it  but  a  passing  thought.  And 
vet  the  latter  class  will  have  no  hesitation  in  the  wholesale  condemna- 
tion  of  the  "bureau  system,"  and  bureaucracy  in  general,  of  a 
Board  of  Admiralty,  or  any  other  kind  of  board  ;  an  autocracy,  or 
"  one  man  power  "  in  any  form.  .  Yet  they  do  not  hesitate  to  express 
their  views,  crude  as  they  may  be,  to  members  of  Congress.  There 
are  very  few  indeed  who,  without  previous  study,  can  draw  up  a 
sound,  comprehensive  form  of  naval  government  that  will  suit  our 
condition,  meet  our  present  wants,  and  at  the  same  time  be  unassail- 
able on  any  just  grounds. 

It  is  just  here  that  the  Institute  might  render  important  service  to 
the  profession  by  enlightening  the  public  mind  of  the  Navy  on  this 
subject,  through  the  medium  of  essays  and  frequent  discussions.  I  am 
aware  that  there  has  already  appeared  in  the  pages  of  the  Proceedings 
a  paper  touching  on  reorganization.*  But  the  discussion  which  ensued 
embraced  the  entire  personnel  of  the  Navy,  leaving  little  time  or  room 
for  a  critical  examination  of  any  one  of  the  integral  parts.  If  we  limit 
the  essay  and  discussion  to  one  particular  branch,  and  select  at  the 
outset  the  most  important,  we  shall  probably  obtain  a  consensus  of 
opinion  as  to  what  is  really  needed..  Beginning  at  the  top,  therefore, 
it  is  believed  that  if  an  essay  on  the  subject  of  "The  Best  Form  of 
Naval  Administration  "  was  called  for,  the  Institute  would  have  the 
opportunity  of  disseminating  throughout  the  service  some  useful 
information  on  the  most  important  question  which  now  concerns  our 
profession.  That  such  a  discussion  may  lead  to  the  first  and  most 
important  step  in  the  process  of  the  rehabilitation  of  the  U.  S.  Navy  (the 
reorganization  of  our  Navy  Department),  is  not  such  a  remote  possi- 
bility as  might  at  first  glance  be  supposed.  If  the  efforts  of  naval 
officers  could  bring  about  a  reorganization  in  1842,  there  seems  to  be 
no  good  reason  why  they  should  not  accomplish  the  same  in  1888. 

*  Naval  Reorganization,  page  491,  Vol.  XII,  No.  4. 
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In  bath  instances  the  initiative  has  been  taken  by  the  Department 
itsdf,  with  the  great  advantage,  in  favor  of  the  present  generation,  of 
having  such  a  medium  of  communication  as  the  Institute's  Quarterly. 
But  while  it  is  true  that  the  Department  took  the  initiative  in  1840 
in  bringing  about  a  reorganization,  and  that  naval  officers  were 
largely  instrumentzd  in  influencing  action  by  which  the  bureau  system 
was  introduced,  yet  it  should  be  distinctly  understood  that  the 
Department  was  not  remodeled  wholly  in  accordance  with  the  views 
of  those  who  had  been  most  active  in  bringing  it  about ;  and  forty 
years  of  sad  experience  has  shown  that  they  were  righL 

The  question  then  b :  Shall  the  Institute  endeavor,  through  its 
pages,  so  to  influence  and  guide  opinion  in  the  Navy  that  we  may,  as 
a  body,  second  the  efforts  of  the  Navy  Department,  and  exert  our- 
selves to  bring  about  a  correction  of  the  error  committed  in  1842  ? 
It  would  be  *'  a  consummation  devoutly  to  be  wished,"  and  if  the 
Institute  will  take  the  lead  and  carry  us  on  to  victory,  it  will  accom- 
plish a  reform  of  which  its  members  may  well  feel  proud. 

It  is  scarcely  necessary  to  add  that  even  an  ideal  form  of  naval 
administration  is  not  a  sovereign  cure  of  all  ills.  In  the  palmy  days 
of  the  Board  of  Commissioners,  four  fine  ships  of  the  line  rotted  away 
upon  the  stocks  simply  because  Congress  would  not  give  the  money 
to  finish  them,  and  of  the  twelve  laid  down  in  1815-18  only  four  ever 
got  to  sea.  The  setded  policy  of  our  national  legislature,  covered 
by  a  period  of  over  a  century,  shows  that  war  must  be  imminent  and 
immediate  before  preparations  to  meet  it  are  undertaken.  But  under 
the  old  regime,  naval  affairs  were  administered  with  wisdom  and 
economy,  the  military  character  of  the  profession  was  maintained 
and  discipline  kept  up ;  and  that  is  all  we  can  hope  to  regain. 

The  question  I  submit  to  the  Board  of  Control  is,  Shall  this  great 
work  be  undertaken  ? 


[COPYRIGHTBD.] 
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December  8,  1887. 
Lieutenant-Commander  C.  S.  Sperry,  U.  S.  N.,  in  the  Chair. 


THE  NAVAL  USES  OF  THE  PNEUMATIC  TORPEDO  GUN, 
By  Captain  E.  L.  Zalinski,  Fifth  Artillery,  U.  S.  A. 


In  appearing  before  the  United  States  Naval  Institute,  I  wish  to 
present  briefly  to  the  officers  of  the  Navy  the  g^eneral  characteristics 
of  the  pneumatic  torpedo  gun  and  its  possible  fields  of  usefulness  for 
naval  purposes.  Not  a  naval  officer  myself,  I  am  aware  that  there  may 
be  many  practical  objections  which  would  not  be  obvious  to  me.  I  am 
therefore  desirous  of  suggestions  and  frank  criticism  from  my  brother 
officers  of  the  naval  branches  of  the  service,  with  a  view  of  determin- 
ing where  changes  or  modifications  are  requisite. 

I  desire  to  be  clearly  understood  at  the  outset,  that  in  no  way  is  this 
weapon  to  be  compared  with  powder  guns  nor  in  any  way  to  replace 
them.  When  comparisons  with  the  powder  gun  are  made,  therefore, 
it  is  simply  for  the  purpose  of  weighing  the  chances  of  attaining  the 
target 

This  gun  has  been  developed  as  a  torpedo  projecting  machine, 
having  many  advantages  over  the  torpedo  appliances  ordinarily  in 
use.  I  do  not  claim  for  it  superhuman  certainty  of  action.  It 
demands  to  be  seconded  by  the  brain  of  the  human  operator,  who 
must  be  endowed  with  nerve  and  judgment,  and  skill  derived  from 
practice.  This  is  the  case  with  every  appliance  of  war.  The  pneu- 
matic torpedo  gun  is  affected  by  the  same  mal  de  mer  that  the 
ordinary  powder  gun  is  subject  to — ^a  rolling  and  pitching  platform 
demands  judgment  and  skill  on  the  part  of  the  gunner  as  to  the 
instant  of  firing. 

Before  entering  more  fully  into  the  discussion  it  may  be  well  to 
describe  briefly  the  essential  elements  of  the  gun  system,  the  torpedo 
shell,  and  the  fuses. 
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THE  GUN. 

The  gun  barrel  consists  of  a  very  light  tube  having,  at  present,  a 
smooth  bore.  As  the  firing  pressure  used  does  not  exceed  looo 
pounds  per  square  inch,  it  will  be  seen  that,  if  made  of  steel  or 
aluminum  bronze,  it  need  not  be  more  than  one  half  inch  thick  even 
in  calibres  as  great  as  twenty  inches ;  a  greater  thickness  has  been 
used  in  the  8-inch  and  15-inch  guns,  for  the  purpose  of  obtaining 
somewhat  greater  rigidity  and  to  lessen  the  chances  of  mechanical 
injury  in  transportation  and  manipulation.  Where  it  is  important  to 
eliminate  weight,  as  on  shipboard  or  on  torpedo  boats,  these  tubes 
can  be  made  very  light  indeed,  especially  in  cases  where  they  are 
placed  at  a  fixed  angle. 

When  the  machine  is  to  be  movable  for  elevation  or  direction  or 
both,  the  barrel  is  supported  on  a  suitable  truss. 

The  breech  mechanism  is  ordinarily  a  simple  gate  arranged  so  that 
the  valve  mechanism  cannot  function  until  the  breech  is  closed  and 
latched. 

THE  VALVE. 

The  valve  is  known  as  a  balanced  valve,  so  arranged  as  to  open 
and  close  by  a  single  movement  of  the  operator.  The  time  of  open- 
ing and  closing  can  be  varied  by  an  adjusting  device  so  that  any 
desired  loss  of  pressure  will  ensue.  In  this  way  the  range  can  be 
changed  without  change  either  of  elevation  or  pressure.  In  addition 
to  this  means  of  controlling  the  range,  there  is  a  device  for  throttling 
the  passage-way  between  the  valve  and  the  reservoir  of  the  gun,  so 
that  although  the  valve  may  open  and  close  in  a  uniform  time,  the 
amount  of  air  which  can  pass  into  the  gun  in  that  time  can  be  varied. 
A  more  complete  and  accurate  control  of  the  range  can  be  obtained 
in  this  way  than  in  any  other.  The  size  of  the  passage-way  can  be 
quickly  regulated  to  a  hair's  breadth.  In  the  case  of  a  vessel 
advancing  or  retreating  from  a  target,  the  opening  can  be  constantly 
changed  to  conform  to  the  variations  of  range,  much  more  quickly 
and  accurately  than  can  be  accomplished  by  corresponding  changes 
of  elevation  of  a  gun. 

THE  RESERVOIRS. 

The  air  reservoirs  used  thus  far  consist  of  wrought  iron  lap-welded 
tubes  of  12}  inches  and  16  inches  outside  diameter  and  from  i  to  } 
inch  thick.  These  tubes  are  from  18  to  20  feet  in  length.  The 
reservoir  tubes  from  which  the  air  for  firing  is  directly  drawn  are 
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known  as  the  "  firing  reservoirs.*'  This  reservoir  will,  as  a  rule,  have 
five  times  the  capacity  of  the  bore  of  the  gun.  Experiments  are 
under  way  with  a  view  of  producing  very  light  reservoirs,  both  by 
wire-winding  and  by  cold  drawing  of  brass  and  steel. 

It  may  be  well  to  mention  here  that  the  pressure  in  the  reservoir 
may  be  reduced  by  a  single  firing  to  any  predetermined  amount,  the 
valve  being  adjustable  to  accomplish  this  automatically.  The  most 
economical  results  are  obtained  with  the  air  acting  expansively.  A 
loss  of  lo  per  cent  to  12  per  cent  with  a  reservoir  of  5  capacities  of 
the  gun  bore  is  the  maximum  which  can  be  used  with  any  appreciable 
advantage. 

Where  it  is  desired  to  fire  a  large  number  of  rounds  with  great 
rapidity,  an  auxiliary  storage  reservoir  is  used,  into  which  the  air  is 
compressed  ordinarily  to  twice  the  pressure  to  be  used  in  the  gun. 
After  each  discharge  the  air  is  drawn  from  these,  to  restore  the  pres- 
sure in  the  firing  reservoir  to  any  desired  point. 

THE  COMPRESSORS. 

The  air  compressors  may  be  of  any  type  capable  of  giving  the 
high  pressures  to  be  used.  We  have  used  the  compressors  of  the 
Norwalk  Iron  Company.  These  compressors  perform  the  compres- 
sion in  two  stages,  there  being  an  intermediate  cooling  in  passing 
from  the  first  compression  'to  the  last 

Where  cooling  processes  are  to  be  used  for  other  purposes  on 
shipboard,  the  air  compressors  can  be  utilized.  They  may  also  be 
of  use  where  the  pneumatic  gun  carriage  system  is  introduced. 

THE   SHELL. 

The  shell  is  made  at  present  of  brass  tubing  and  castings,  made 
as  light  as  consistent  with  the  necessary  strength  for  handling  and  in 
being  fired.  The  shell  is  retained  in  its  proper  trajectory  by  means  of 
the  tail  tube,  to  which  are  attached  spiral  vanes.  It  is  centered  in 
its  passage  through  the  bore  and  kept  from  metallic  contact  with  the 
same  by  means  of  non-metallic  pins  in  the  head,  the  leather  gas  check 
at  the  rear  end  of  the  cylindrical  part  of  the  body,  and  by  the  vul- 
canized fibre  projections  riveted  to  the  spiral  vanes  of  the  tail. 

We  have  recently  succeeded  in  making  the  conical  point  and 
cylindrical  portion  of  the  shell  of  a  single  seamless  piece,  it  being 
produced  by  hydraulic  pressure.  This  was  not  considered  easy  of 
accomplishment  in  view  of  the  fact  that,  for  the  15-inch  shell,  the 
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piece  IS  i4f  inches  outside  diameter,  80  inches  in  length,  and  \  inch 
thick.  The  conical  point  is  made  strong  enough  to  resist  crushing 
from  impact  with  water,  but  so  thin  as  to  readily  crush  when  striking 
a  solid  target. 

THE  CHARGE. 

The  charge  used  thus  far  has  been  uncamphorated  explosive  gela- 
tine, having  a  core  of  dynamite.  This  core  is  for  the  purpose  of 
producing  a  complete  detonation  of  the  less  sensitive  explosive 
gelatine.  I  would  prefer,  for  this  purpose,  compressed  dry  gun- 
cotton,  as  cold  feather  does  not  affect  its  properties  as  a  detonating 
substance.  The  arrangement  of  the  charge  is  essentially  as  shown  in 
the  diagram. 

At  the  front  and  rear  of  the  charge  I  would  use  camphorated 
gelatine  to  increase  the  chances  against  explosion  by  shock  both  in 
starting  the  shell  and  in  striking  the  target  For  this  purpose  also, 
a  diaphragm  is  placed  so  as  to  stop  off  the  charge  some  distance 
from  the  point ;  this  will  give  time  for  detonation  of  the  charge  from 
the  rear  end  before  the  front  can  be  exploded  by  shock.  To  guard 
still  farther  against  the  possibility  of  explosion  by  the  impact  and 
give  time  for  the  electrical  primer  to  act,  it  may  be  necessary  to  place 
a  cushion  of  felt  or  other  elastic  substance  in  front  of  the  diaphragm. 
This  can  only  be  determined  by  actual  experiment  against  armor 
plates. 

I  have  preferred  uncamphorated  explosive  gelatine  because  it  gives 
the  maximum  explosive  energy  for  specified  volume  of  shell,  both  on 
account  of  its  very  great  energy  and  its  high  specific  gravity.  The 
energy  compared  to  dynamite  No.  i  is  as  142  is  to  100,  according  to 
General  Abbot  and  other  authorities.  Its  specific  gravity  is  1.6  com- 
pared to  1.2  of  dynamite  No.  i  and  i.o  of  gun-cotton.  Thus,  in  a 
given  volume  of  shell  the  explosive  energy,  where  uncamphorated 
explosive  gelatine  is  used,  will  be  as  189  is  to  100  when  compared 
with  the  same  volume  of  dynamite ;  compared  with  dry  gun-cotton, 
it  would  be  263  to  100,  or  close  on  to  2f  times  the  explosive  energy. 
If  wet  gun-cotton  is  to  be  used  there  is  a  strong  probabiUty  of  the 
relative  strength  being  greater.  I  am  aware  that  there  is  some  ques- 
tion as  to  the  relative  strength  of  gun-cotton  as  given  by  General 
Abbot,  but  it  is  seen  that  a  large  margin  is  likely  to  remain  in  favor 
of  the  explosive  gelatine. 

It  will  undoubtedly  rest  with  each  branch  of  the  service  to  select 
that  explosive  which  seems  to  it  safest  and  best    I  merely  mention 
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my  own  reasons  for  having  selected  and  used  uncamphorated  explo- 
sive gelatine.  I  have  used  this  for  more  than  two  years,  during 
which  time  I  have  fired  more  than  one  ton  of  gelatine  made  at  the 
NobeFs  Explosives  Company's  works  near  Glasgow.  Besides  use  in 
the  gun  I  have  subjected  it  to  various  tests  of  alternations  of  heat  and 
cold,  as  well  as  subjecting  it  to  very  severe  shocks.  I  am  satisfied 
from  this  experience  that,  if  well  made,  it  is  not  subject  to  deteriora- 
tion whilst  in  store,  or  to  explosion  by  shock  if  handled  as  carefully 
as  gunpowder. 

The  only  unfavorable  thing  that  I  have  observed,  and  that  but  rarely, 
is  a  very  minute  exudation  of  nitroglycerine  when  thawed  after  freez- 
ing. I  propose  to  meet  this  contingency  by  having  the  cartridges  made 
up  in  discs  having  a  central  hole  for  the  detonating  disc  of  gun-cotton. 
These  large  discs  are  to  be  covered  completely  by  a  rather  thick 
covering  of  asbestos  paper  or  other  absorbent  material,  having  incor- 
porated therewith  an  alkaline  substance,  such  as  carbonate  of  mag- 
nesia, so  that  any  exudations  of  nitroglycerine  will  be  absorbed  by  the 
covering,  and  any  free  acid  which  might  be  present  or  develop  in  the 
exuded  nitroglycerine  will  be  neutralized.  Besides  this,  the  thick 
non-conducting  envelope  will  partly  protect  the  explosive  from  great 
alternations  of  heat  and  cold. 

In  view  of  the  advantages  of  the  explosive  gelatine  and  the 
improvements  made  in  its  manufacture,  it  will  be  well  to  make 
thorough  tests  therewith  before  definitely  settling  upon  the  exclusive 
use  of  gun-cotton.  Whilst  reliable  explosive  gelatine  has  thus  far 
only  been  procurable  from  abroad,  at  least  two  of  our  reputable  and 
experienced  manufacturers  of  high  explosives  are  prepared  to  manu- 
facture the  gelatine  under  the  Nobel  patents  and  processes. 

THE   FUSE, 

The  earliest  experiments  with  the  pneumatic  gun  demonstrated 
that  the  ordinary  fuse  arrangements  were  insufficient  to  obtain  the 
best  results  with  high  explosives. 

It  was  found  necessary  to  produce  the  initial  explosion  at  the  rear 
end  of  the  charge,  to  produce  the  maximum  effect  on  a  solid  target.* 

*  I  fired  a  sheU  charged  with  sand  only,  against  a  target  of  thin  iron  plates, 
and  three  were  perforated.  A  shell  charged  with  dynamite  arranged  so  as  to 
explode  by  impact  from  the  front  end  was  next  fired,  and  only  one  plate  was 
perforated.  A  shell  charged  as  before,  but  arranged  so  as  to  explode  from  the 
rear  end,  was  fired  and  six  plates  were  perforated,  that  being  all  that  consti- 
tuted the  target.  Commander  Folger's  experiment  also  indicated  the  necessity 
of  having  the  initial  explosion  at  the  rear  end  of  the  charge. 
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It  was  important,  therefore,  that  this  explosion  should  take  place  an 
instant  before  full  impact. 

To  obtain  the  very  important  torpedo  effect  which  is  the  primary 
object  of  the  pneumatic  torpedo  shell,  it  was  necessary  to  cause  the 
explosion  to  take  place  an  interval  of  time  after  striking  the  water. 
The  tamping  due  to  the  submersion  would  give  the  maximum  energy 
of  the  charge,  and  this  against  the  more  vulnerable  under-water  hull. 
Where  countermining  was  to  be  attempted  against  ground  mines,  it 
was  desirable  to  ensure  some  of  the  shells  getting  to  or  near  the 
bottom  before  exploding.  Above  all,  the  fuse  must  be  assuredly  safe 
in  storage  and  in  handling.  Consideration  of  these  requirements 
has  led  to  the  development  of  the  electrical  fuse. 

This  consists  of  four  parts : 

1.  The  electrical  battery; 

2.  The  low  tension  primer  ; 

3.  The  circuit  breaker ;  and 

4.  The  detonating  cap. 

The  chloride  of  silver  battery  has  been  selected  as  being  most 
suitable.  Although  the  electro- motive  force  is  low,  the  internal 
resistance  of  the  battery,  as  made,  is  very  low,  and  a  small  single 
element  suffices  to  bring  the  bridge  to  a  red  heat  But  to  ensure 
against  accidental  increase  of  resistance  in  the  circuits  and  to  reduce 
the  time  required  to  fire  the  primer,  one  set  of  batteries  is  made 
quadruple,  the  other  two  sets  are  double.  Each  set  is  arranged  in 
series.  All  of  the  elements  of  the  quadruple  battery,  which  is  in  the 
rear  end  of  the  shell,  are  wet  with  salt  water  before  insertion  into  the 
shell.  One  pole  of  this  battery  is  connected,  through  the  primer 
embedded  in  the  fulminate  of  mercury  detonator,  to  the  metallic 
body  of  the  shell;  the  other  pole  is  connected  with  a  light  copper 
cone  fixed  in  the  conical  point  of  the  shell  and  insulated  therefrom. 
The  shell  striking  any  solid  target,  either  normally  or  otherwise,  will 
cause  the  outer  shell  to  crush  in  on  the  insulated  cone,  close  the  wet 
battery  circuit  and  explode  the  charge. 

A  double  dry  battery  is  placed  in  the  point  and  another  at  the  rear 
end.  This  last  is  inserted  as  a  matter  of  precaution  rather  than  as  an 
absolute  necessity.  One  element  of  each  of  these  double  dry  batteries 
is  wet  up,  and  is  ready  for  action  as  soon  as  the  salt  water  enters  the 
other  element.  Upon  the  shell  entering  the  water,  the  dry  element 
becomes  wet,  the  current  then  passes  through  a  primer  which  ignites 
a  time  train.     This  in  turn  ignites  the  detonator.     The  time  train  is 
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adjustable  so  that  a  variable  submersion  before  Explosion  can  be 
obtained.  The  rear  dry  battery  acts  in  the  same  manner  should  the 
other  fail.  If  it  is  desired  to  cause  the  shell  to  reach  the  bottom 
before  exploding,  a  water  cap  is  attached  to  the  dry  battery  in  the 
point  of  the  shell.  Provisions  are  made  to  protect  the  front  and  rear 
batteries  from  moisture  until  the  shell  has  left  the  bore  of  the  gun. 
If  fighting  in  fresh  water,  a  small  bag  of  salt  is  placed  in  the  dry 
battery  fuse  case. 

The  circuit  breaking  device  ensures  all  circuits  being  retained  open 
until  the  shell  has  left  the  bore  of  the  gun.  If  anything  should  be 
amiss  with  the  circuits,  no  explosion  will  result  until  the  shell  is  some 
distance  beyond  the  muzzle.  Nothing  can  be  amiss,  however,  if 
proper  care  is  taken  in  making  up  the  shell,  arranging  the  circuits,  and 
testing.  The  circuits  can  be  tested  at  any  time  before  inserting 
either  the  batteries,  primers,  or  detonators ;  there  need  be  no  guess 
work  as  to  the  condition  of  the  circuits  at  any  time.  The  batteries, 
primers,  and  detonators  need  not  be  inserted  until  just  before  using. 
A  double  set  of  circuit  breakers,  primers,  and  detonators  are  used  to 
increase  certainty  of  action. 

To  guard  against  the  chances  of  breaking  the  very  fine  filament  of 
platinum  wire  constituting  the  wire  bridge,  it  is  embedded  in  a  very 
solid  cake  of  compressed  gunpowder. 

EFFECT  OF  EXPLOSION   OF  TORPEDO  SHELL. 

The  torpedo  shell  has  a  double  field  of  action,  the  over-water  hull 
and  the  under-water  hull. 

There  are  very  few,  if  any,  complete  experiments  which  will  show 
just  what  very  large  charges  of  high  explosives  will  effect,  either 
against  the  armor  or  the  general  over-water  structure  of  a  ship.  The 
elements  of  suitable  tamping  and  proper  method  of  explosion  have 
been  omitted.  The  Scandinavian  experiments  quoted  by  General 
Abbot,  give  as  an  approximate  formula  IVzzi^.^d^,  where  IVzzz 
weight  of  Dynamite  No.  i,  ^^  thickness  of  wrought  iron  armor. 
This  will  give  a  perforation,  or  rather  breaking  through,  where 
uncamphorated  explosive  gelatine  is  used  (taking  this  at  142  as  com- 
pared to  Dynamite  No.  i  at  loo),  as  follows : 
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It  will  appear  from  this  that  the  decks  of  the  most  heavily  armored 
ships  will  be  vulnerable  to  the  8-inch  torpedo  shell  charged  with  loo 
pounds  of  explosive  gelatine,  and  even  the  smaller  shell  will  break 
through.  The  torpedo  shell  charged  with  600  pounds  will  break 
through  a  very  large  proportion  of  the  more  heavily  armored  parts. 
The  decks  and  lightly  armored  parts  comprise  a  much  larger  pro- 
portion of  the  over-water  target  than  the  parts  car-rying  more  than 
16  inches. 

When  exploding  against  the  more  heavily  armored  parts  and 
failing  to  perforate,  much  damage  will  probably  be  incurred  by  the 
enormous  transmitted  shock.  This  will  seek  out  the  weaker  parts 
and  produce  fractures  at  points  some  distance  from  the  point  of 
impact  and  explosion.  Where  the  explosive  energy  is  greater  than 
the  resistance  offered  by  the  target,  the  result  is  something  greater 
than  a  mere  perforation;  there  is  a  general  breaking  in  of  the 
surrounding  parts  of  the  structure.  When  striking  a  turret  or  case- 
mate armored  more  heavily  than  the  charge  is  able  to  break  through, 
the  very  great  shock  produced  by  the  explosion  of  a  600  pounds 
charge  would  be  likely  to  place  the  personnel  hors  de  combat. 

Should  it  be  considered  advisable  to  make  the  over-water  hull,  in 
its  heaviest  armored  parts,  the  objective  point  of  attack  for  these 
torpedo  shell,  pneumatic  tubes  can  be  built  to  throw  any  sized  charge 
that  may  be  requisite  for  breaking  through,  even  if  experiments 
demonstrate  that  a  shell  containing  one  ton  was  required  to  perform 
the  work. 

But  the  work  of  attacking  the  over-water  hull  will  be  left  to  the  high 
power  powder  guns.  I  have  only  endeavored  to  show  that  the 
torpedo  shell  is  likely  to  produce  much  injury  to  the  over- water  hull, 
should  it  miss  the  real  objective  point,  the  under-water  hull. 

Regarding  the  effect  of  the  explosions  when  occurring  under 
water  there  appears  to  be  less  question,  except  as  to  the  size  of  the 
charge.  Until  recently,  less  than  one  hundred  pounds  of  gun-cotton 
have  been  considered  sufficient.  A  natural  sequence  of  the  general 
use  of  auto-mobile  torpedoes,  such  as  the  Whitehead,  has  been  the 
strengthening  of  the  under-water  hull,  and  at  the  same  time  the 
increasing  of  the  cellular  subdivision.  This  renders  larger  charges 
desirable.  The  pneumatic  torpedo  gun  system  makes  this  perfecdy 
feasible.  It  is  simply  necessary  to  establish  the  size  of  the  charge  to 
be  thrown. 

According  to  General  Abbot,  the  explosion  of  100  pounds  of 
explosive  gelatine  under  water  would  be  effective  against  a  first-class 
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war  vessel  at  the  distance  of  2 1  feet.  More  recent  experiments  indicate 
that  this  distance  is  too  great.  Lieutenant-Colonel  J.  T.  Bucknill, 
Royal  Engineers,  in  a  series  of  articles  published  in  "  Engineering," 
takes  the  danger  radius  of  the  same  charge  as  being  about  10  feet. 
This  difference  is  partly  due  to  the  great  strengthening  and  sub- 
division of  the  hull  made  necessary  by  the  development  of  the  auto- 
mobile torpedo.  Whilst  General  Abbot  assumes  a  pressure  of  6500 
pounds  per  square  inch  as  fatal,  Colonel  Bucknill  assumes  that  nearly 
twice  this  is  requisite. 

The  effective  horizontal  range  of  a  600  lbs.  charge  would  probably 
be  about  50  feet.  If  the  explosion  takes  place  at  somewhat  greater 
distance  than  this,  although  the  result  would  not  be  fatal,  there  is 
very  great  chance  of  the  steering  gear  and  propellers  being  seriously 
injured  and  the  vessel  being  rendered  helpless  to  continue  man- 
oeuvring. A  shell  striking  say  100  feet  from  the  target  is  likely  to  be 
within  effective  danger  radius  at  the  time  when  the  explosion  takes 
place,  owing  to  the  delayed  action  of  the  fuse. 

ACCURACY  OF  FIRE. 

The  question  as  to  whether  the  pneumatic  torpedo  gun  can  deliver 
accurate  fire  appears  to  be  settled  by  the  trial  before  the  Naval  Board 
in  June,  1886,  and  the  destruction  of  the  Silliman  on  September  20, 
1887.  In  the  first  ca^f^,  four  out  of  five  shell  landed  in  essentially  the 
same  spot  at  a  range  of  1613  yards ;  the  other  shell  went  about  seven 
yards  beyond.  The  lateral  dispersion  was  slight.  The  destruction  of 
the  Silliman  is  too  well  known  to  you  to  require  further  description. 

On  September  30,  10  shell  were  fired  for  rapidity  and  grouping. 
I  was  requested  not  to  make  any  allowance  for  the  variable  conditions 
of  wind.  The  gun  was  set  at  zero  although  the  wind  was  variable 
both  in  direction  and  force  and  I  could  have  changed  the  direction 
of  the  gun  whilst  loading,  without  loss  of  time.  The  men  I  had 
could  not  be  called  trained  men.  Ten  (10)  shell  were  fired  in  10 
minutes  and  45  seconds.  Had  the  Silliman  been  anchored  end  on, 
the  bow  or  stern  being  at  the  buoy  taken  as  a  target,  two  of  these 
shell  would  have  struck  the  vessel  directly  and  four  would  have- 
exploded  near  enough  to  have  destroyed  the  ship.  Two  others 
would  have  injured  her  seriously  by  the  explosion.  Although  this 
may  be  considered  a  fairly  good  record,  I  believe  that  even  a  greater 
percentage  of  effectiveness  can  be  shown  in  future  trials.  It  was  the 
first  time  that  I  fired  for  rapidity.     The  trial  developed  the  necessity 
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for  having  a  somewhat  larger  connecting  pipe  between  the  storage 
and  the  firing  reservoirs,  as  well  as  for  a  slight  change  in  the  arrange- 
ment of  the  pressure  gauge.  The  firing  pressures  were  not  gauged 
as  accurately  as  in  less  rapid  firing,  owing  to  defects  which  were  not 
apparent  in  slow  firing. 

The  question  of  accuracy  on  land  is  established,  but  the  naval 
officer,  bearing  in  mind  the  difficulties  he  meets  with  at  sea  in  firing 
powder  guns  accurately,  doubts  the  ability  to  obtain  accuracy  with 
the  high  angle  fire  of  the  pneumatic  gun.  The  unknown  range  and 
unstable  platform  enter  as  factors  of  uncertainty.  The  flat  trajectory 
of  the  powder  gun  does  not  require  so  accurate  a  knowledge  of 
the  range  as  is  the  case  with  the  high  angle  fire  of  the  pneumatic  gun. 
To  this  I  would  answer  that  the  latter  has  practically  a  larger  target 
presented  in  having  not  only  the  large  area  of  deck  available,  but  also 
the  considerable  danger  zone  surrounding  the  ship. 

It  is  conceded  that  the  flatter  trajectory  of  the  high  power  powder 
gun  gives  it  very  important  advantages  as  to  increased  danger  space, 
but  errors  of  angles  of  elevation  due  to  the  rolling  of  the  ship  may 
produce  very  marked  changes  as  to  the  point  of  impact  on  the 
vertical  target,  which  is  almost  the  only  one  attainable  by  its  fire,  at 
short  ranges ;  the  errors  of  range  as  to  the  horizontal  plane  will  also 
be  considerable. 

An  error  of  angle  of  fire  of  the  high  power  powder  gun  of  only  15 
minutes  will  throw  its  shell  at  a  range  of  i  mile  about  23  feet  above 
the  point  aimed  at  The  change  in  range  will  be,  with  the  8-inch 
rifle,  about  230  yards,  while  with  the  same  error  of  angle  of  fire  of  15 
minutes  with  the  15-inch  gun  of  the  dynamite  gun  cruiser  it  will  be 
only  15  yards. 

A  system  of  range  finding  can  be  adapted  to  use  on  shipboard  which, 
within  the  range  of  one  mile,  will  give  fair  approximations.  With  the 
new  throttling  device  which  has  been  introduced,  the  range  adjustment 
can  be  made  to  conform  accurately  and  constandy  to  the  change 
of  range  due  to  the  advance  or  retreat  of  the  ship  or  the  target ;  no 
change  will  be  required  either  as  to  elevation  or  pressure.  The 
person  operating  the  firing  lever  will  have  nothing  to  consider  except 
the  line  of  fire — when  this  is  right  he  pulls  the  lever.  Should  the 
ship  be  pitching,  the  lever  is  retained  by  an  automatic  device  until 
the  gun  is  at  the  proper  angle  with  the  horizon.  Should  the  ship  be 
rolling  at  the  time,  he  must  cease  pulling  the  firing  lever  until  again 
approaching  the  vertical  plane ;  allowance  can  be  made  as  to  the  time 
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of  passage  of  the  shell  in  the  bore,  and  here  some  skill  and  judgment 
on  the  part  of  the  gunner  will  be  demanded.  It  is  true  that  the  gun 
cannot  be  fired  successfully  at  every  instant,  if  the  sea  is  rough.  That 
objection  applies  also  to  other  guns.  Conditions  are  not  always  un- 
favorable in  the  harbor  work  for  which  these  guns  will  be  used  chiefly* 
The  rapidity  of  fire  possible  will  also  compensate  somewhat  for  errors 
in  judgment  as  to  firing,  by  the  increased  return  of  opportunities.  The 
guns  mounted  on  the  dynamite  gun  cruiser  will  be  capable  of  being 
fired  twice  per  minute. 

As  to  the  alleged  slowness  of  flight  of  the  shell  and  the  probable 
displacement  of  the  target  during  the  time  of  flight,  it  might  not  be 
amiss  to  compare  the  velocity  of  the  aerial  torpedo  with  the  best 
movable  submarine  torpedo,  at  present  assumed  to  be  the  Whitehead. 

Granting  to  the  latter,  for  a  range  of  300  yards,  a  mean  speed  of 
25  knots  per  hour,  this  would  imply  a  velocity  of  about  42  feet  per 
second.  The  mean  horizontal  velocity  of  a  shell  from  the  pneumatic 
gun  at  a  range  of  one  mile  is  about  580  feet,  or  about  14  times  as 
great  as  that  of  the  movable  submarine  torpedoes.  This  certainly  is 
not  an  unfavorable  showing  as  to  relative  speed.  The  enemy's  ship, 
therefore,  will  not  have  moved  as  far  during  the  time  of  flight  of  the 
torpedo  from  the  pneumatic  gun,  through  a  distance  of  one  mile^  as 
during  the  passage  of  the  submarine  torpedo  through  a  distance  of 
300  yards. 

Again,  the  latter  must  make  an  absolute  hit,  while  the  former  may 
be  effective  even  when  having  missed  the  target  by  a  good  many 
feet.  Of  course,  a  skillful  gunner  will  make  allowance  for  the  pro- 
bable movement  of  the  target  during  the  time  of  flight,  and  accuracy 
of  judgment  m  this  case  need  not  be  so  great  as  in  the  case  of  the 
submarine  torpedo.  Assuming  that  an  enemy's  ship,  300  feet  in 
length,  is  moving  at  a  speed  of  about  12  knots,  it  will  have  moved  a 
little  more  than  one-half  of  its  own  length  during  the  time  of  flight  of 
the  shell  for  a  range  of  one  mile.  If  the  ordinary  movable  submarine 
torpedo  is  discharged  at  its  effective  range  of  only  300  yards,  the 
vessel  will  have  moved  more  than  once  and  one-half  times  its  own 
length,  or  nearly  three  times  as  far.  At  a  greater  speed  of  the  target 
than  12  knots  the  disparity  of  distances  will  be  even  greater.  When 
the  pneumatic  gun  is  brought  to  closer  quarters  than  one  mile,  the 
chances  in  favor  of  its  torpedo  are  relatively  greater. 

It  is  said  that  in  the  use  of  submarine  torpedoes  exact  knowledge 
of  the  range  is  not  required.     But  unless  used  against  a  stationary 
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target  this  is  not  the  case.  Owing  to  its  relatively  slow  speed,  a  close 
approximation  of  the  enemy's  range  as  well  as  speed  of  movement 
must  be  made,  to  make  due  allowance  for  the  probable  displacement 
of  the  target  during  the  passage  of  the  torpedo. 

If  delivering  fire  against  the  broadside  of  a  ship,  the  submarine 
torpedo  has  as  its  margin  one -half  the  length  of  the  ship,  as  to  its 
direction,  but  with  the  chances  of  the  results  of  errors  of  judgment 
being  increased  by  its  long  time  of  flight.  The  tori>edo  shell  has  the 
same  margin  as  to  its  line  of  fire,  increased,  however,  by  some  yards 
ahead  and  astern  of  the  target  and  the  very  much  shorter  time  of 
flight  In  addition  to  this  the  latter  has,  for  this  case,  a  margin  for 
error  of  range  of  certainly  twice  the  width  of  the  ship,  the  margin 
being  greater  in  both  directions  where  larger  charges  are  thrown. 

If  the  fire  is  delivered  straight  ahead,  the  submarine  torpedo  has  a 
margin  of  only  one  half  the  width  of  the  ship,  well  below  the  water 
line.  The  torpedo  shell  has  practically  a  margin  of  the  width  of  the 
ship  as  to  its  line  of  fire,  owing  to  the  danger  zone  when  missing  the 
direct  hit.  It  has  also  a  margin  as  to  error  of  range  of  something 
more  than  the  length  of  the  ship. 

Besides  this,  a  vessel  carrying  the  pneumatic  torpedo  gun  can 
deliver  fire  direcdy  ahead  whilst  moving  at  full  speed.  The  torpedo 
boat  using  the  submarine  torpedo  must  slow  up  very  cojisiderahly 
before  attempting  to  deliver  its  fire  straight  ahead,  if  it  is  to  avoid 
danger  of  running  into  its  own  torpedo. 

I  will  continue  the  comparison  of  the  torpedo  shell  of  the  pneumatic 
gun  system  with  dirigible  and  auto-mobile  submarine  torpedoes. 

The  Whitehead  torpedo,  whilst  having  a  possible  range  of  800 
yards,  can  hardly  be  said  to  be  very  accurate  even  at  300  yards. 
Particularly  is  this  the  case  when  discharged  from  a  vessel  in  motion, 
and  very  great  fault  has  recently  been  found  with  this.  It  is  subject 
in  its  flight  to  the  varying  and  unseen  eddies,  currents,  and  waves. 
It  must  make  an  absolute  hit  to  produce  results.  It  may  be  stopped 
by  booms  and  netting.  It  carries  so  small  a  charge  that,  even  if  in 
contact  with  the  enemy's  hull,  doubts  are  expressed  of  its  efficiency. 
Its  speed  at  most  is  only  27  knots.  It  cannot  therefore  be  used 
directly  forward,  by  a  vessel  advancing  to  attack  another  by  ramming, 
as  it  is  in  danger  of  running  into  the  explosion  of  its  own  torpedo. 
It  is  relatively  bulky  and  expensive ;  very  few  can  well  be  carried, 
and  each  time  one  is  used,  a  considerable  proportion  of  this  portion  of 
the  armament  is  thrown  away.  The  following  quotations  from  a 
cnt  number  of  the  Pall  Mall  Gazette  may  be  interesting: 
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"Moreover,  in  firing  from  the  bow,  the  slightest  twist  at  the 
immense  rate  of  speed  of  the  torpedo  at  the  moment  of  leaving  the 
boat  would  be  enough  to  account  for  any  eccentricities  of  behavior. 
More  than  one  English  officer  has  been  startled  by  discovering  his 
own  torpedo  looking  him  in  the  face." 

The  Lay-Patrick  torpedo  has  a  speed  of  20  miles — weighs  about 
4000  pounds,  carries  a  charge  of  1 25  pounds,  and  costs  about  $8000 
each.  The  Sims  electrical  torpedo  has  a  speed  of  1 1  miles,  weighs 
about  4500  pounds,  and  carries  a  charge  of  300  pounds;  it  costs 
about  $7500.  Of  the  Brennan  torpedo,  little  of  detail  is  known  in  the 
United  States  except  that  it,  like  the  Sims  and  the  Patrick,  must  be 
connected  with  the  operating  station  by  wires,  and  has  been  very 
severely  criticised  in  England.  In  all  of  these  a  very  long  life  artery 
is  exposed  to  injury. 

Two,  if  not  all,  of  these  three  are  expensive,  and  all  are  bulky,  and 
relatively  of  no  great  speed.  They  must  be  seen  the  entire  distance 
to  be  operated.  This  is  a  matter  of  no  little  difficulty  at  distances 
exceeding  one  half  a  mile,  where  there  is  any  mist,  smoke,  or  rough  sea. 
If  they  can  be  seen  by  the  operator  for  the  distance  of  the  maximum 
range  (supposed  to  be  two  miles  for  the  Sims  torpedo),  the  chances 
are  fair  that  the  vessel  to  be  attacked  will  discover  the  approach  in 
time  to  evade  the  blow.  It  should  be  noted  that  the  greatest  speed 
claimed  for  this  last  class  of  torpedoes  is  less  than  that  of  the  most 
recently  constructed  ships  of  war.  All  of  the  torpedoes  mentioned 
can  be  stopped  by  booms  and  netting.  The  Whitehead  torpedo 
must  make  an  absolute  hit. 

In  contrast  to  this,  the  torpedo  shell  of  the  pneumatic  gun  has  a 
number  of  important  advantages.  The  proportion  of  weight  of  the  shell 
compared  to  the  charge  is  relatively  small.  To  put  this  in  another 
way,  the  proportion  of  the  charge  is  very  great  compared  to  the 
weight  of  the  shell.  They  are  comparatively  light,  compact,  and  in- 
expensive. A  larger  number  of  rounds  can  be  carried.  They  have 
a  field  of  action  against  the  over- water  hull  as  well  as  against  the  sub- 
merged parts.  They  may  be  effective  without  making  absolute  hits. 
Neither  booms  nor  nettings  can  stop  them.  Their  mean  horizontal 
velocity  for  a  range  of  two  miles  is  about  300  knots,  as  against  the 
maximum  velocity  of  27  knots  recently  claimed  for  the  Whitehead, 
and  the  very  much  less  speed  of  the  others  mentioned.  The  attainable 
range  is  very  much  greater. 

I  do  not  wish  to  be  understood  that  there  are  not  many  situations 
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where  I  deem  these  submerged  movable  torpedoes  to  be  of  value.    I 
would  have  some  of  these  torpedoes  as  a  portion  of  the  armament. 

I  have  been  obliged  to  present  the  case  of  the  aerial  torpedo  shell 
in  this  way,  as  compared  to  the  submerged  movable  torpedoes, 
because  the  latter  have  been  accepted  in  foreign  services,  and  the 
former  have  been,  until  recently,  looked  upon  with  doubt. 

It  is  gratifying  to  know  that  in  lieu  of  the  inefficient  Whitehead 
torpedo  we  have  an  American  invention  which  promises  to  be  very 
much  superior  thereto  in  every  essential  respect.  I  refer  to  the 
Howell  torpedo,  invented  by  Captain  John  A.  Howell,  U.  S.  N. 
Whilst  having  some  of  the  limitations  mentioned,  it  is  capable  of 
attaining  greater  accuracy  at  close  quarters  than  is  possible  with  the 
Whitehead,  and  is  less  bulky  and  expensive. 

Before  proceeding  to  the  question  of  the  naval  uses  of  the  pneu- 
matic torpedo  gun  system,  I  will  discuss  two  points  which  are 
frequently  suggested. 

RIFLING. 

To  the  professional  mind  it  naturally  occurs  that  it  would  be  well 
to  resort  to  rifling,  dispensing  with  the  long  and  cumbersome  tail. 
To  rifle  a  projectile  so  long  and  so  low  in  density  as  the  one  in  use 
would  involve  an  exceedingly  rapid  twist.  According  to  Professor 
Greenhill's  formula,  a  twist  of  one  in  thirteen  is  required  for  a  cast- 
iron  shell  S  calibres  in  length.  This  will  be  about  the  average  length 
of  the  dynamite  shell  without  the  tail ;  it  being,  however,  somewhat 
shorter  in  the  larger  calibres.  The  density  of  the  charged  shell  will 
be  much  less  than  that  of  the  common  iron  shell ;  hence  it  is  pro- 
bable that  a  twist  of  about  one  in  eleven  will  be  required.  To  impart 
so  sharp  a  twist  will  put  a  very  considerable  torsional  strain  on  the 
thin  wall  of  the  shell,  as  also  on  the  (proportionately)  equally  thin 
walls  of  the  gun.  Again,  the  explosive  will  have  to  sustain  an  addi- 
tional shock  due  to  the  very  high  angular  velocity  imparted  to  the 
shell.  There  is  very  great  danger  from  the  heat  which  will  be 
generated  in  the  friction  of  the  projectile  whilst  being  forced  through 
the  gun  borie. 

Whilst,  as  an  artillerist,  my  natural  predilections  were  for  rifling, 
consideration  of  the  foregoing  facts  led  me  to  make  haste  slowly  in 
this  direction.  I  had  constantly  before  me  the  experience  gained  at 
the  proving  ground  at  Sandy  Hook  and  in  foreign  services,  where 
the  usual  result  of  the  experiments  of  firing  the  high  explosives  from 
rifled  powder  guns  was  a  final  dissolution  of  the  gun. 
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Consideration  of  the  matter  has  led  me  to  see  a  number  of  ways  by 
which  some  of  the  difficulties  I  mentioned  may  possibly  be  over- 
come. I  have  now  a  2-inch  rifle  gun  in  which  I  shall  test  the  matter 
even  to  the  final  bursting  of  the  gun,  establishing  by  my  experiments, 
if  possible,  the  limits  to  which  the  rifling  can  be  used  with  safety. 

USE  OF  GUNPOWDER  FOR  PROPULSION. 

The  feasibility  of  using  gunpowder  for  the  propulsion  of  shell 
charged  with  high  explosives  is  continually  broached.  It  has  been 
frequently  tried,  but  invariably  wiih  final  disastrous  results  where 
the  experiments  have  been  carried  up  to  moderately  large  charges. 
By  large  charges  I  refer  to  shell  charges  of  not  less  than  50  pounds 
and  reaching  up  to  1000  pounds,  and  even  to  shell  charged  with  a 
ton  of  high  explosive. 

The  advocates,  or  rather  the  predictors,  of  the  use  of  high  explo- 
sives from  powder  guns  also  demand  penetration  before  explosion. 

If  large  charges  are  to  be  thrown,  the  shell  must  necessarily  be 
made  thinner,  and  it  is  very  doubtful  if  it  will  then  withstand  the 
concentrated  blow  it  receives  upon  striking  the  target  so  as  to  pene- 
trate even  a  moderate  thickness  of  armor.  The  battering  shell  of  the 
100-ton  gun  contains  a  bursting  charge  of  only  25  pounds  of  gun- 
powder. It  would  seem  that  the  walls  of  the  shdl  would  have  been 
made  as  thin  as  consistent  with  ability  to  perforate  armor  without 
freaking  up. 

Assuming  that  25  pounds  of  a  high  explosive  could  be  substituted 
for  the  gunpowder,  it  is  very  doubtful  if  it  could  be  carried  through 
heavy  armor  successfully  before  explosion.  There  is  no  record  of 
large  battering  shell  fully  charged  with  gunpowder  having  perforated 
armor  over  six  inches  in  thickness,  without  explosion  until  after  per- 
foration. On  the  contrary,  explosion  takes  place  prematurely,  almost 
immediately  upon  impact,  with  the  result  of  less  injury  to  the  target 
than  that  produced  by  an  uncharged  shell. 

Much  more  surely  will  this  be  the  case  if  a  high  explosive  be  sub- 
stituted for  the  gunpowder  as  the  bursting  charge,  unless  the  shell 
cavity  is  well  cushioned.  To  do  this  involves  reduction  of  explosive 
capacity.  The  energy  available,  after  breaking  up  the  very  thick  and 
tough  walls  of  steel  shell,  will  be  but  little  greater  than  that  produced 
by  the  gunpowder.  The  effect  as  to  material  injury  or  man-killing 
power  will  not  much  exceed  that  producible  by  the  shell  charged  with 
gunpowder. 
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In  firing  a  shell  from  a  powder  gun,  the  walls  of  the  shell  must 
necessarily  be  sufficiently  strong  to  withstand  the  initial  shock.  This 
limits  somewhat  the  capacity  for  bursting  charge,  even  where  armor 
piercing  is  not  sought  for.  If  a  high  explosive  is  used,  some  cush- 
ioning device  is  requisite,  and  a  further  reduction  of  capacity  ensues. 

Assuming  that  a  shell  charged  with  some  of  the  high  explosives 
can  be  thrown  with  safety  from  a  powder  gun  under  normal  condi- 
tions of  pressure,  it  is  known  that  abnormal  pressures,  varying  there- 
from as  hiuch  as  from  5000  to  12,000  pounds  per  square  inch,  are  not 
infrequent.  This  may  be  looked  for  especially  when  the  gun  is 
warmed  by  continuous  firing.  In  addition  to  this  the  shell  and  the 
contained  charges  may  become  warmed  by  remaining  in  the  hot  gun 
bore  some  little  time  before  being  fired.  The  high  explosives  increase 
very  rapidly  in  sensitiveness  by  slight  increments  of  heat.  If,  then, 
with  this  condition  of  increased  sensitiveness  we  have  in  addition  an 
abnormal  pressure,  a  premature  explosion  is  very  likely  to  occur. 

In  rapid  firing  of  powder  guns,  when  shell  or  shrapnel  charged 
with  powder  are  used,  premature  explosions  of  the  shell  are  not  infre- 
quent. Much  more  will  this  be  the  case  when  the  bursting  charge  is 
one  of  the  high  explosives. 

In  this  connection  another  matter  is  to  be  considered.  It  is  well 
known  that  the  high  explosives  are  capable  of  producing  more  or  less 
violent  explosions,  depending  upon  the  character  of  the  initial  shock 
or  detonation.  The  more  insensitive  the  explosive,  the  more  power- 
ful must  be  the  detonating  charge,  to  produce  an  explosion  of  the 
first  order.  Fulminate  of  mercury  appears  to  be  requisite  in  all  cases. 
But  fulminate  of  mercury  is  even  more  sensitive  to  shock  than  either 
ordinary  dynamite  or  dry  gun-cotton,  hence  the  resulting  shock  must 
be  tempered  so  as  not  to  explode  the  more  sensitive  detonating 
charge  rather  than  the  specially  insensitive  bursting  charge.  Wet 
gun-cotton  has  been  substituted  for  powder  charges,  but  being  quite 
wet  reduces  its  explosive  ability  nearly  to  a  par  with  gunpowder. 
Particularly  is  this  the  case  where  no  detonating  charge  of  dry  gun 
cotton  and  fulminate  of  mercury  is  used.  Where  the  explosion  takes 
place  by  simple  impact,  not  alone  is  it  of  a  low  order,  but  as  the 
initial  point  of  explosion  is  from  the  front,  the  resulting  injury  to  the 
target  is  less  than  from  a  blank  shell.  This  was  exemplified  in 
some  experiments  made  at  the  Naval  Proving  Ground  by  Com- 
mander Folger,  U.  S.  Navy. 

From  his  experiments  Commander  Folger  arrived  at  the  following 
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conclusions,  in  some  respects  similar  to  those  above  stated.     These 
are  as  follows : 

(a)  Using  a  weak  shell  charged  with  the  high  explosives,  no  mate- 
rial injury  would  result  to  the  over- water  defense  of  a  modern  armor- 
clad,  even  with  gunpowder  as  the  propulsive  force  and  using  greatly 
increased  bursting  charges.  The  effects,  nil  with  low  velocities,  will 
be  equally  valueless  with  high  velocities, 

(d)  It  is  believed  that  using  a  strong  walled  sfeei  projectile,  the 
explosion  occurring  at  impact  at  an  elevation  of  temperature  of  less 
than  300°  F.,  the  effects  will  be  less  notable  than  with  similar  pro- 
jectiles charged  with  gunpowder. 

This  last  conclusion  has  been  confirmed  by  recent  experiments  at 
Sandy  Hook.  After  firing  the  Smolianoff  shell  charged  with  diluted 
nitro-glycerine,  a  shell  charged  with  gunpowder  was  fired  from  the 
same  gun  at  the  same  target.  The  gunpowder  shell  produced  the 
greater  injury. 

In  the  experiments  from  which  these  deductions  were  made  the 
explosions  were  of  a  low  order,  being  produced  by  simple  impact 
firom  the  front  end.  The  importance  of  having  the  initial  point  of 
explosion  in  the  rear  has  been  already  noted.  Commander  Folger 
quotes  other  experiments  where  the  explosion  of  discs  of  gun-cotton 
on  iron  plates  gave  very  markedly  increased  results  when  the  initial 
explosion  was  on  the  side  farthest  from  the  plates.  By  the  pneu- 
matic gun  system,  full  detonations  can  be  produced,  evolving  the 
maximum  energy  of  the  explosives  used;  the  initiar detonation  can 
be  assured  to  take  place  from  the  rear  end,  producing  the  maximum 
injury  of  the  target. 

Where  very  large  charges  are  to  be  used,  the  electrical  primer 
enables  us  to  have  a  number  of  centres  of  simultaneous  ignition, 
should  this  be  found  necessary.  The  possibility  of  this  being  re- 
quired is  mentioned  by  Commander  Folger,  but  he  cites  no  concrete 
experiments  upon  which  he  bases  his  opinion. 

NAVAL  USES  OF  THE  TORPEDO  GUN. 

Torpedo  Boats, — The  gun  can  be  used  advantageously  on  board 
of  torpedo  boats  in  lieu  of  ordinary  movable  torpedoes,  or  in  con- 
junction therewith ;  some  of  the  advantages,  compared  with  the 
latter,  have  already  been  stated. 

To  get  in  the  shot  at  all  effectively,  if  equipped  only  with  the 
ordinary  torpedo,  the  boats  must  approach  so  near  that  discovery  is 
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inevitable,  and  the  chances  of  escaping  the  fire  of  machine  and  rapid 
firing  guns  are  comparatively  slight. 

The  dangers  to  the  torpedo  boat  may  well  be  deemed  to  be  in- 
versely as  the  square  of  the  distance,  and  a  boat  which  approaches 
to,  say,  352  yards  (one  fifth  of  a  mile),  will  have  one  twenty-fifth  of 
the  chance  to  escape  the  enemy's  fire,  and  to  get  in  its  own  fire, 
possessed  by  a  torpedo  boat  carrying  pneumatic  guns  capable  of 
firing  the  aerial  torpedo  a  distance  of  one  mile. 

The  objection  is  raised  that  the  long  tube  of  the  pneumatic  gun  will 
be  difficult  to  manipulate  accurately  and  quickly  whilst  in  motion. 
Recent  experiments  have  enabled  us  to  produce  the  same  results 
with  much  shorter  barrels,  more  easily  manipulated  on  shipboard. 
The  dynamite-gun-cruiser  guns  have  been  shortened  from  a  length 
of  70  feet  down  to  55  feet.  A  15-inch  gun  for  land  service  is  now 
building  which  is  only  32  calibres  in  length. 

Besides  this,  the  peculiar  character  of  the  valve  arrangement  makes 
it  unnecessary  to  change  the  elevation  constantly,  although  it  is 
purposed  to  make  this  adjustable  when  required. 

It  is  urged  that  the  thin  gun  barrels  will  be  easily  injured  by  the 
fire  of  the  enemy's  machine  and  rapid  firing  guns — that  there  is  very 
great  danger  of  exploding  the  shell  whilst  still  in  the  muzzle. 
Foreign  torpedo  boats  for  the  Whitehead  torpedoes  have  over- water 
discharge  tubes.  These  are  even  more  liable  to  injury  from  the 
same  kind  of  fire,  and  the  torpedoes  may  be  exploded  before  being 
ejected,  as  they  must  approach  much  nearer  to  the  enemy.  It  is  difficult 
indeed  to  carry  on  operations  of  war  without  some  danger  to  the 
combatants.  The  striking  by  the  enemy's  fire  of  the  very  much 
exposed  over-water  discharge  tube  of  the  Whitehead  torpedo,  before 
it  is  brought  in  action,  will  be  quite  as  disastrous  as  the  explosion  of 
the  aerial  torpedo  shell  at  the  instant  that  it  is  leaving  the  muzzle. 
The  pneumatic  torf>edo  tube  may  be  so  placed  as  to  bring  the  greater 
part  of  it»  length  below  the  deck.  The  breech  section  containing  the 
•hdl  in  Mow  the  water  line,  and  can  be  further  protected  by  coal 
and  Jirmoring  Huch  a»  protective  decks,  etc.  Should  it  be  considered 
tiimnMi:  to  une  the  gun  at  lower  elevation,  more  protection  might 
be  uifonM  in  heavier  plating  of  the  decks  and  semi-casemates  or 
htffHin  dir*''.ily  ovir  the  yuun.  The  muzzle  part  which  projects  above 
I      d«*'.k>i  citti  \tt*  inadr*  \rry  thi'k,  and  may  be  protected  by  movable 

i^^Jn  or  nhifrldn,     'I  him,  vf-ry  fair  protection  can  be  given  both-  to 
iutic;  '4tu\  to  th«-  i'fr\p*^fVf,  f^Kf*'\fi  at  the  instant  of  firing. 
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Although  greater  weight  will  be  demanded  for  the  pneumatic 
torpedo  gun  than  for  the  ordinary  torpedo  appliances,  it  is  thought 
that  the  advantages  of  greater  attainable  range,  greater  charges,  and 
more  accuracy  will  compensate  for  this  disadvantage.  The  small 
weight  and  bulk  of  the  torpedo  shell  aid  to  balance  the  greater 
weight  of  the  gun,  etc.  A  larger  number  of  torpedo  shell  can  be 
carried. 

The  loss  of  speed  is  compensated  for  by  the  longer  range  of 
effective  action  than  that  possessed  by  the  ordinary  torpedo.  But 
if  we  consider  the  combined  speed  of  the  vessel  and  its  torpedo,  a 
very  wide  margin  is  left  for  the  pneumatic  torpedo  gun  vessel. 

USE  FOR  DEFENSE  OF  SHIPS  AGAINST  TORPEDO  BOATS,  DIRIGIBLE 

TORPEDOES,  AND  SUBMARINE  BOATS. 

The  present  active  defense  of  a  man-of-war  against  torpedo  boats 
is  dependent  on  absolutely  hitting  a  small  and  rapidly  moving  object. 
This  is  somewhat  difficult  of  attainment  with  the  shell  from  the  pneu- 
matic gun,  but  an  absolute  hit  is  not  required.  The  hulls  of  torpedo 
boats  built  thus  far  are  so  slight  that  a  pressure  of,  say,  1000  pounds 
per  square  inch  would  be  enough  to  disable  them,  if  not  absolutely  to 
disrupt  them.  A  shell  with  100  pounds  charge  will  effectively  stop  the 
approach  of  the  enemy's  torpedo  boats  before  they  can  discharge 
their  Whitehead  torpedoes,  even  when  the  explosion  takes  place  at  a 
distance  of  more  than  50  feet  from  the  boat,  if  General  Abbot's 
formulae  are  correct. 

Again,  should  the  enemy's  torpedo  boats  succeed  in  discharging 
their  under- water  movable  torpedoes  (such  as  the  Whitehead),  the 
present  armament  of  a  man-of-war  is  incapable  of  stopping  them  in 
the  least,  unless  the  wire  protective  nettings  are  down.  This  is  not 
always  the  case.  The  prompt  use  of  a  small  pneumatic  rapid-firing 
gun  would  be  effective  in  this  direction,  as  its  shell  would  burst  under 
water,  and  have  a  large  effective  radius  in  a  field  where  the  ordinary 
powder  gun  projectiles  cannot  be  effective. 

Dirigible  torpedoes  such  as  the  Lay-Haight,  Patrick,  Sims,  and 
Brennan,  can  also  be  stopped  by  this  means.  Besides  the  possibility 
of  injury  to  the  hulls  of  these  torpedoes  and  the  delicate  machinery 
contained,  all  of  these  may  be  rendered  innocuous  by  injury  to  the 
long  wire  on  which  they  are  dependent  for  manipulation  and  life.  A 
pneumatic  gun  of  comparatively  small  calibre,  as  dirigible  as  the 
rapid-firing  Hotchkiss,  could  be  designed  for  this  purpose. 
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Submarine  boats  will  doubtless  be  important  factors  in  future  naval 
operations  and  combats.  Their  presence  and  approach  may  some- 
times be  detected  by  bubbles  and  other  indications.  In  the  experi- 
ments already  made  with  the  Nordenfeldt  submarine  boat,  it  was  so  far 
submerged  that  no  part  of  the  ordinary  armament  of  a  man-of-war 
could  have  stopped  it  in  its  approach  and  attack,  and  it  could  easily 
have  taken  up  a  position  within  300  yards,  at  which  distance  it  could 
discharge  its  Whitehead  torpedoes  with  some  approach  to  accuracy. 

But  a  vessel  armed  with  pneumatic  guns  could  send  its  shell  into 
the  water  over  or  in  the  vicinity  of  the  attacking  submarine  boat 
The  explosion  being  regulated  to  take  place  when  the  shell  was  com- 
pletely submerged,  would  inevitably  end  the  career  of  this  submarine 
boat. 

USE  AS  AN  ADJUNCT  TO  SHIPS  RAMMING. 

It  b  held  by  naval  officers  that  ships  will  use  the  ram  in  the  course 
of  naval  combats.  Granting  this,  a  modification  of  the  pneumatic 
gun  can  be  introduced  into  a  ship,  of  such  form  as  to  be  but  very 
little  in  the  way.  In  case  of  ramming  being  undertaken  it  would  serve 
as  a  most  valuable  adjunct,  and  might  be  said  to  be  equivalent  to 
extending  the  length  of  the  ram  from  500  to  800  yards. 

This  could  be  done  by  placing  in  the  bow  of  the  ship  a  tube  about 
forty  feet  in  length  and,  say,  twenty  inches  in  diameter.  The  gun 
may  be  placed  parallel  to  the  keel,  and  at  a  permanent  angle  of 
elevation  of  a  few  degrees.  The  tube  may  be  fixed,  the  muzzle 
coming  out  at  the  bow  a  little  above  the  water  line.  The  muzzle 
should,  of  course,  be  protected  by  a  suitable  movable  shield.  The 
body  of  the  gun,  especially  that  part  in  which  the  charge  is  placed 
(the  breech),  being  well  below  the  water  line,  is  sufficiendy  protected. 
The  bow  ordinarily  is  very  little  subject  to  being  hit.  A  20-inch 
shell  could  contain  about  1000  pounds  of  gelatine,  equivalent  to  1420 
pounds  of  dynamite.  With  a  pressure  not  exceeding  500  pounds  it 
could  be  sent  at  least  800  yards  in  advance  of  the  ship,  it  being 
assumed  that  she  is  steering  directly  upon  the  enemy.  Should  there 
be  a  direct  hit  of  the  enemy's  hull  above  water,  there  can  be  no 
doubt  as  to  the  result  of  the  detonation  of  this  enormous  mass  of 
explosive.  The  additional  weight  demanded  by  adding  such  a  tube 
to  the  armament  would  be  small  compared  to  the  results  attainable. 

COUNTERMINING. 

Besides  the  direct  aggressive  action  against  an  enemy's  ship,  I 
would  call  special  attention  to  the  great  Utility  of  a  tube  fixed  in  the 
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bow  for  countermining  an  enemy's  line  of  stationary  torpedo  defenses. 
Not  alone  will  they  be  effective  against  the  ground  and  floating 
mines  operated  from  shore  stations,  but  the  operating  cables  are  very 
likely  to  be  cut,  and  entire  groups  rendered  innocuous.  Besides 
this,  all  mechanical  acting  mines  will  be  destroyed  within  a  very 
large  radius  of  the  countermining  explosion.  Shells  with  smaller 
charges  can  be  used  for  this  purpose.  Officers  of  experience  deem 
this  a  very  important  feature,  possessed  by  no  other  appliance. 

TORPEDO  RAMS. 

Besides  various  classes  of  torpedo  boats  and  torpedo  cruisers, 
England  has  established  a  class  called  the  "  torpedo  rams,"  the 
Polyphemus  being  the  first  of  the  class.  Her  armament  consists 
essentially  of  rapid  firing  and  machine  guns  and  Whitehead  torpedoes. 

To  fulfill  the  most  important  part  of  the  work  for  which  the 
Polyphemus  is  designed  implies  an  approach  of  from  300  yards,  down 
to  an  absolute  contact  with  the  enemy.  A  vessel  smaller  than  the 
Polyphemus  could  carry  two  lyi-inch  pneumatic  guns,  capable  of 
throwing  with  accuracy  charges  of  700  pounds  of  explosive  gelatine 
to  a  range  of  at  least  one  mile.  This  charge  is  equivalent  to  about 
1 100  pounds  of  dry  gun-cotton,  or  more  than  ten  times  the  charge 
of  the  Whitehead  torpedo.  Considering  this,  and  the  greater  range 
and  accuracy  attainable,  the  relative  value  of  vessels  armed  as  the 
Polyphemus  now  is,  and  as  one  of  her  class  might  be  (with  pneu- 
matic guns),  seems  to  be  very  much  greater  in  the  last  case  than 
the  first.  There  is  nothing  to  preclude  the  partial  armament  of  the 
vessel  with  submerged  torpedoes  should  it  be  deemed  advisable  for 
work  at  close  quarters. 

A  vessel  of  about  1500  tons  displacement  belonging  to  this  type 
could  carry  two  lyi-inch  guns.  One  of  these  guns  could  be  arranged 
to  fire  to  the  front,  the  other  to  the  rear.  The  front  gun  can  be  made 
to  train  22°  on  either  side  of  the  medial  line,  and  could  have  a  range 
of  at  least  one  mile.  The  rear  gun  can  have  a  train  of  360°.  It  is 
assumed  that  vessels  of  this  type  are  to  be  aggressive  in  character, 
and  the  disposition  of  the  guns  made  accordingly. 

A  vessel  so  armed  could,  in  retreat,  or  when  manoeuvring  near  an 
enemy,  make  its  power  felt  and  do  effective  work  even  when  assailed 
oif  all  sides. 

The  vessel  would  have  preferably  a  low  freeboard,  presenting  a 
small  target  to  the  enemy's  fire;  the  decks  and  sides  could  be  quite 
heavily  armored  so  as  to  resist  the  rapid  firing  guns. 
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Special  thick  shields  could  be  so  placed  forward  as  to  protect  the  gun 
rooms  when  moving  to  attack.  With  the  armor  and  full  utilization 
of  coal  protection,  as  well  as  an  extreme  cellular  subdivision  of  the 
bottom  and  hull,  and  very  large  pumping  capacity,  she  might 
advance  to  the  attack  of  the  most  heavily  armored  vessel  afloat,  with 
far  greater  chances  of  success  than  other  torpedo  boats,  rams,  or 
even  larger  vessels.  The  speed  of  such  a  vessel  should  not  be  less 
than  1 8  knots.  She  should  have  a  very  large  armament  of  rapid 
firing  guns  and  revolving  cannon,  so  that  her  advance  would  be 
heralded  by  a  stinging  cloud  of  missiles,  disconcerting  the  accuracy 
of  aim  of  the  enemy's  gunners  as  well  as  enabling  an  efficient  defense 
against  torpedo  boats. 

As  the  function  of  this  class  of  vessels  would  be  for  harbor  and  sea- 
coast  defense,  neither  a  large  crew  nor  a  very  large  quantity  of  general 
supplies  or  coal  need  be  carried.  Hence  fully  20  per  cent  of  armor 
could  be  carried.  Having  a  low  freeboard,  the  weight  of  her  hull 
could  be  relatively  greater — u  e,  more  weight  could  be  disposed  of 
in  subdividing  the  vessel  into  a  very  large  number  of  cellular  com- 
partments. 

THE   DYNAMITE   GUN   CRUISER. 

This  vessel,  now  building  for  the  United  States,  will  have  three 
guns  of  15-inch  calibre.  These  are  placed  abreast  and  parallel  at  a 
fixed  angle  of  16°,  the  muzzles  projecting  through  the  deck  at  about 
37  feet  from  the  bow.  The  range  of  these  guns  will  be  at  least  one 
mile.  The  full  calibre  shell  will  carry  600  pounds  explosive  gelatine, 
equivalent  to  852  pounds  of  dynamite  No.  i  or  to  943  pounds  of 
gun-cotton.  Shell  containing  smaller  charges  can  also  be  thrown  by 
the  system  of  sub-calibre  recendy  developed.  The  speed  will  be  at 
least  20  knots. 

The  speed  of  20  knots  is  exceeded  by  the  small  and  very  light 
torpedo  boats  built  abroad,  but  the  hull  of  this  vessel  will  be  suffi- 
ciently strong  to  be  serviceable  in  rough  water,  which  is  not  the  case 
with  the  more  lightly  built  torpedo  boats.  The  training  of  the  gun 
is  given  by  steering  the  vessel.  The  range  will  be  varied  by  the 
valve  arrangement  previously  referred  to. 

The  vessel  has  twin  screws  and  steam  steering  gear.  The  arrange- 
ments will  be  such  that  the  guns  can  be  fired  from  the  conning  tower. 
The  shell  are  handled  by  hydraulic  machinery  throughout  the  load- 
ing, so  there  is  no  danger  in  the  manipulation  in  a  sea-way.  The  guns 
can  be  loaded  two  times  per  minute.  30  full  calibre  shell  can  be 
carried. 
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It  will  be  seen  that  this  vessel  is  likely  to  be  very  well  under  control 
and  will  probably  prove  itself  a  formidable  auxiliary  war  vessel. 

CONCLUSION. 

Owing  to  the  unknown  character  of  the  pneumatic  gun,  its  possi- 
bilities are  not  generally  recognized,  and  many  professional  men  have 
been  loth  to  accept  it  as  a  practical  appliance  of  war.  It  is  considered 
by  many  as  a  species  of  quack  medicine,  as  a  toy — a  pop-gun.  I 
have  therefore  been  constrained  to  argue  the  case  in  laying  before 
you  my  views  as  to  its  applicability  to  naval  uses,  basing  my  argu- 
ments chiefly  on  accomplished  facts. 

I  have  pushed  this  work  on  as  vigorously  as  I  could,  because,  aside 
from  the  professional  interest  involved,  I  saw  in  it  possibilities  of  use- 
fulness in  cases  of  public  emergencies  which  may  arise  even  now, 
before  a  regular  modern  armament  could  be  provided. 

Whilst  I  have  never  considered  it  as  all-sufficient  for  defensive 
purposes,  I  have  thought  it  a  very  valuable  auxiliary  in  any  event. 
But  most  of  all,  if  attacked  before  modern  guns,  ships,  and  forts  are 
provided,  we  could  at  least  very  seriously  injure  any  attacking  force 
before  being  ourselves  destroyed.  Our  sting  will  be  felt,  and  an 
attack  will  not  be  made  with  absolute  impunity.  The  power  that  we 
have  to  inflict  some  injury  will  not  be  without  weight  in  considering 
the  advisability  of  attacking  us. 

No  small  element  in  considering  the  effectiveness  of  this  weapon 
will  doubtless  be  the  moral  effect.  The  knowledge  that  escape  is  not 
assured  when  the  enemy's  missile  has  failed  to  make  a  direct  hit,  and 
that  the  danger  may  even  be  enhanced  by  that  miss,  will  not  have  a 
reassuring  effect  on  the  crew  of  the  vessel  attacked. 

Absolute  infallibility  of  successful  action  with  each  missile  from  this 
weapon  can  no  more  be  assured  than  with  those  from  the  best  of 
modern  powder  guns  under  the  most  favorable  circumstances.  As 
•I  have  before  said,  skill  and  nerve  on  the  part  of  the  manipulator  is 
as  requisite  with  this  as  with  other  war  appliances.  It  is  for  this  that 
we  require  highly  trained  and  skillful  naval  officers.  But  we  have 
seen  that  the  probabilities  of  attaining  desired  results  are  certainly 
greater  than  with  any  other  torpedo  appliance. 

In  making  an  attack  of  any  kind,  reliance  is  not  usually  put  upon 
the  probability  of  producing  successful  results  with  a  single  shot  or 
torpedo.  The  chances  are  increased  by  increasing  the  number  of 
guns  used  or  torpedoes  projected.    For  a  given  weight  to  be  carried, 
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or  for  a  gives  amount  to  be  ex{>ended  (looking  at  it  simply  from  a 
commercial  point  of  vieu),  a  very  much  larger  number  of  torpedoes 
of  the  pneumatic  gun  tyj>e  can  be  utilized  than  of  any  other  having^ 
any  approach  to  relative  effectiveness. 

I  ask  your  assistance,  by  your  criticisms  and  ad\ice,  to  make  this 
weapon  practically  useful  for  naval  purposes. 


DISCUSSION. 

Kear-Admiral  E.  Simpson. — There  is  no  doubt  that  our  thanks  are  due 
to  Captain  Zalinski  for  the  able  manner  in  which  he  has  presented  to  as 
the  subject  of  the  pneumatic  gnn,  and  for  the  separation  that  he  indicates 
between  it  and  other  artillery  weapons.  He  distinctly  styles  the  weapon  a 
*' torpedo  projecting  machine,"  and  claims  for  it  '*  advantages  over  the  torpedo 
appliaiices  ordinarily  in  use.^  He  also  says,  in  explanation  of  his  interest  in 
it,  that  ht  **  saw  in  it  possibilities  of  usefulness  in  cases  of  public  emergencies 
which  may  arise  even  now,  before  a  regnlar  modem  armament  coold  be  pro- 
vided." He  gives  as  his  opinion,  however,  that  it  may  be  made  a  valnable 
auxiliary  to  modem  armaments,  and  asks  for  criticism  and  advice  to  **  make 
tLi^  weapon  practically  useful  for  naval  purposes." 

When  we  contemplate  the  whole  apparatus  of  the  gun  and  carnage,  with  its 
air  reservoi/fc,  its  firing  reservoirs,  auxilisiry  storage  reservoir,  and  its  air  com- 
prtsfrors,  it  is  evident  that  the  requisite  appliances  cannot  be  accommodated 
vu  board  of  any  vessel  of  war  as  at  present  constructed ;  it  follows  that  the 
adoption  of  »ucb  a  system  requires  the  construction  of  a  portion  of  the  Navy 
'  for  the  sole  purpose  of  applying  this  weapon.  The  question  then  arises,  is 
this  w<:apon  so  important,  and  do  we  so  need  it,  as  to  make  this  effort  to  adopt 
it  justifiable  ^ 

Tht  object  to  be  achieved  by  the  gun  is  to  convey  large  charges  of  an  explo- 
sive ttj  the  deck  of  the  enemy,  or  to  a  point  in  close  proximity  to  the  unarmored 
bottoui  of  the  enemy's  ship,  where  it  is  made  to  explode.  For  a  gun,  the  range 
is  very  limited,  and  it  seems  almost  impossible  to  assign  the  piece  to  any 
position  in  the  defense  of  a  harbor,  except  that  of  the  torpedo.  In  resisting 
an  attack  from  an  enemy's  fleet,  the  first  arm  to  be  brought  into  use  is  the 
Urge  rified  mortar,  this  to  be  followed  by  the  armor-piercing  guns,  supple- 
mented by  mortar  firing  with  small  charges  as  the  enemy  draws  close  to  the 
work*.  The  pneumatic  gun  might  be  a  useful  auxiliary  at  this  stage  of  the 
action  on  »hore,  if  it  be  screened  from  the  effect  of  rapid-firing  guns  of  the  fleet 
wliiclj,  dt  thi»time,  would  be  brought  into  action ;  this  precaution  is  indispensa- 
ble, a»  the  gun  with  all  its  details  is  very  vulnerable.  If  used  afloat  to  assist  the 
df-fense,  its  time  for  operation  will  be  during  the  interval  between  the  passage 
of  the  foftn  by  the  enerny  and  the  attack  made  on  him  by  the  torpedo  boats,  as 
iu  ranges  of  fiie  would  enable  it  to  cover  the  ground  in  advance  of  the  squadron 
of  boats,  and  by  itn  moral  effect  (if  no  other  were  produced)  would  create  a 
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favorable  diversion  in  favor  of  the  boat  attack.  This  interval  is  of  short  dura- 
tion, it  is  the  critical  moment  when  the  failure  of  artillery  defense  points  the 
time  for  the  desperate  alternative  which  abandons  all  considerations  of  pro- 
tection and  takes  all  risks.  Up  to  this  time  the  pneumatic  gun  is  useless  in 
defense  ;  at  this  moment  it  may  come  into  play  as  an  advanced  torpedo  attack, 
and  as  a  torpedo  projecting  machine  might  be  assigned  a  place  as  an  auxiliary 
in  defense. 

I  am  at  a  loss,  however,  to  perceive  any  place  to  which  can  be  assigned  the 
pneumatic  gun  for  naval  purposes  at  sea.  In  that  field  it  must  be  referred  to 
another  standard  of  comparison,  and  must  be  viewed  in  contrast  with  the  gun. 
The  comparatively  short  range  renders  the  vessel  bearing  it  liable  to  destruc- 
tion long  before  it  can  come  within  the  range  of  its  gun ;  and  even  if  within 
range,  the  uncertainty  of  the  distance  would  make  a  hit  a  miracle,  as  the  mortar- 
like character  of  the  fire  makes  the  objective  point  a  point  in  fact ;  and  however 
accurately  may  have  been  determined  the  point  of  fall  (by  equalizing  pressures 
in  the  gun  during  successive  discharges)  when  the  distance  is  absolutely 
known,  it  is  simply  impossible  to  control  this  when  distances  are  uncertain  at 
best  and  constantly  varying.  No  range  finder  can  give  the  distance  sufficiently 
accurate  for  this  kind  of  fire,  and,  even  if  it  could,  the  interval  between  the 
finding  of  the  range  and  the  discharge  of  the  piece  would  vitiate  the  perfect 
working  of  the  system,  even  in  a  smooth  sea.  The  idea  of  conveying  large 
amounts  of  an  explosive  to  close  proximity  to  an  object,  and  utilizing  its  power 
to  destroy  the  structure,  is  a  most  important  one ;  but  the  great  angle  of  fall 
indispensable  from  the  use  of  a  gentle  force  of  projection  does  not  inspire 
confidence  in  the  chance  of  placing  the  projectile  at  the  desired  point.  The 
pneumatic  gun  is  simply  a  means  proposed  to  accomplish  an  object  which  all 
allow  is  most  desirable  :  may  it  not  be  that  other  means  can  be  found  to  work 
to  better  advantage  which  will  give  a  wider  margin  for  successful  hits  ? 

In  order  to  increase  the  chances  of  hitting,  the  projectile  needs  a  more  pow- 
erful force  of  projection,  so  that  it  may  strike  the  water  before  reaching  the 
object  with  considerable  vis  viva  remaining  in  it ;  the  effect  of  the  fall  will  be 
(at  any  angle  less  than  45°)  to  change  the  downward  motion  to  a  horizontal 
motion  of  translation.  It  is  supposed  that  the  projectile  is  of  such  form  as  is 
described  in  the  paper  before  us,  and  that  the  forward  end  is  conical  or  semi- 
spherical  in  shape,  and  that  the  weight  of  the  projectile  be  about  that  of  the 
water  it  displaces.  The  distance  that  the  projectile  will  traverse  is,  of  course, 
due  to  the  power  remaining  in  it  to  overcome  the  resistance  of  the  water ;  this 
must  be  provided  by  a  more  forcible  agent  than  the  pneumatic  gun.  This  plan 
is  the  one  proposed  by  Captain  John  Ericsson,  and  it  offers  better  chances  of 
hitting  than  where  the  effect  is  limited  to  the  point  of  fall  in  what  is  termed 
direct  fire  ;  but  Captain  Ericsson,  though  he  uses  gunpowder  as  his  projecting 
agent,  limits  himself  to  a  small  charge,  and  expects  to  deliver  his  fire  at  com- 
paratively close  quarters,  much  less  than  is  proposed  by  the  advocates  of  the 
pneumatic  gun. 

Now,  in  comparing  these  two  systems,  we  have  with  the  one  a  comparatively 
long  range  with  small  chance  of  hitting,  and  with  the  other  a  close  range  with 
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a  fair  chance  of  hitting.  With  one  the  flight  is  in  the  air  ontil  the  object  is 
reached ;  with  the  other  the  first  portion  of  the  flight  is  in  air,  the  final  passage 
being  in  the  water.  In  either  case  the  requisite  to  increase  its  efficiency  is 
projecting  power,  so  that  the  blow  can  be  delivered  h-om  a  longer  distance, 
and  this  can  be  added  in  the  case  of  the  ganpowder  gnn  to  any  extent  that 
can  be  endured  by  the  explosive  in  the  shell ;  and  if  an  explosive  can  be  foond 
that  will  endure  the  shock  of  a  heavy  charge  of  gunpowder,  the  occupation  of 
the  pneumatic  gun  is  gone — it  only  exists  by  virtue  of  the  sensitiveness  of  the 
high  explosive. 

This  brings  us  to  the  consideration  of  the  explosive  itself.     I  recognize 
Captain  Zalinski  as  an  able  expert  on  this  matter,  and  I  have  no  opinion  of 
my  own  to  advance  in  opposition  to  his  selection  of  explosive  gelatine.     In 
making  this  selection,  we  are  told  in  the  paper  that  it  is  made  in  consequence 
of  its  giving  the  maximum  explosive  energy  for  specified  volume  of  shell,  and 
its  absolute  energy  as  compared  with  other  explosives  is  vouched  for  by  quota- 
tions from  General  Abbot,  than  whom  no  authority  is  better  in  the  United 
States ;  but  with  this  explosive  we  find  ourselves  limited,  in  the  direction  of 
propulsive  power,  to  the  pneumatic  gun,  or  to  a  small  gunpowder  charge  in  the 
case  of  Captain  Ericsson.     Now,  with  all  my  respect  for  the  opinion  of  the 
experts  in  explosives  whom  I  have  named,  I  cannot  get  away  from  the  fact 
that  the  shells  of  the  French  Government,  representing  a  nation  armed  and 
expectant  of  immediate  war,  are  this  day  lying  in  their  arsenals,  filled  with 
mellinite.     These  are  to  be  used  in  guns  to  be  fired  with  high  charges  of 
powder,  probably  for  siege  purposes  against  Metz  and  Strasburg.     The  com- 
ponents of  mellinite  are,  I  believe,  not  known  out  of  France ;  yet,  with  the 
knowledge  that  we  have  of  the  ability  of  French  artillerists,  we  cannot  believe 
that  such  a  step  as  this  has  been  taken  without  absolute  justification;  nor  can 
we,  in  the  face  of  this  fact,  assume  that  the  development  of  explosives  has 
reached  its  climax  in  explosive  gelatine,  and  proceed  to  shape  our  batteries 
accordingly.      We  are  asked  to  do  so  by  adopting  the  pneumatic  gun,  the 
ftxisfcnce  of  which  rests  on  the  sensitiveness  of  high  explosives  as  thus  far 
developed  to  our  ken  ;  we  should  await  farther  information  before  committing 
oiirnrlven.     The  question  is  not  properly  stated  when  it  is  limited  to  the  pro- 
piiUlon  of  a  shell  loaded  with  such  explosive  as  we  are  cognizant  of— that  is 
\fttiuji  ''the  tail  wag  the  dog**;  the  question  is  so  to  solve  the  problem  of 
fKu\(tn\vrn  an  to  provide  a  powerful  destructive  agent  which  is  not  too  sensitive 
f//  ;idmit  of  bring  projected  to  great  distances  with  high  velocity. 

'iltf.  fact  of  firing  the  shell  with  a  high  velocity  will  modify  the  system  pro- 

po*fft  nt'tU  farther  by  demanding  a  sufficient  thickness  of  wall  to  resist  the 

nhotk  of  dlncharj^c  ;  but  this  need  not  be  increased  to  the  thickness  required 

f//f  penetration  ;  the  idea  of  penetration  is  not  entertained  in  connection  with 

f  h«  plan.      y<>r  «*»«^  *^"^^  ^^^^^  weight  of  projectile  the  thicker  wall  will  reduce 

•n/  \onr(\  rhargc  of  explosive,  and  the  effect  will  be  correspondingly  reduced; 

\^  t-nunctn  in  the  paper,  taken  from  lists  of  experiments  made  to  show  the 

il  uniler-water  explosion,  show  that  the  effect  of  a  reduced  charge  may 

•11  the  Injury  required,  particularly  if,  by  the  Ericsson  plan,  we 

giving  An  explosion  when  in  contact 
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The  part  of  the  system  proposed  by  Captain  Zalinski  that  has  come  to  stay 
is  the  fuze,  which,  without  doubt,  is  an  important  contribution  to  artillery 
properties ;  this,  with  the  determining  the  initial  explosion  at  the  rear  of  the 
charge,  makes  this  part  of  the  arrangement  as  perfect  as  can  be. 

Captain  Zalinski  frankly  asks  for  criticism,  and  I  submit  these  remarks  in 
no  spirit  of  mere  fault-finding,  but  rather  as  a  counsellor.  As  a  naval  artil- 
lerist I  find  it  an  effort  to  reconcile  myself  to  the  details  of  the  system.  I  revert 
to  the  original  cause  which  calls  (Or  this  effort,  and  I  see  that  if  the  cause  be 
removed  there  remains  no  demand  for  such  an  expedient  as  is  here  proposed. 
Captain  Zalinski  is  acting  on  the  supposition  that  the  character  of  the  explosive 
is  fixed,  that  it  is  to  be  regarded  as  a  constant,  and  he  adapts  his  means  to  this 
standard.  I  am  not  willing  to  accept  the  premise  that  leads  to  such  a  conclu- 
sion without  farther  proof  of  its  accuracy,  and  having  in  mind  the  acts  of  the 
French  Government  already  cited,  I  must  declare  myself  skeptical  as  to  the 
correctness  of  the  premise.  Captain  Zalinski  is  to  be  allowed  farther  oppor- 
tunities to  develop  the  pneumatic  gun,  and  its  "  possibilities  of  usefulness  in 
cases  of  public  emergencies  before  a  regular  modern  armament  could  be  pro- 
vided *'  may  be  made  sufficiently  apparent  to  procure  for  the  gun  an  assignment 
to  a  place  for  defense  on  shore,  but  I  do  not  see  the  way  to  "  make  this  weapon 
practically  useful  for  naval  purposes**  at  sea. 

Brigadier-General  Henry  L.  Abbot,  U.  S.  A. — Captain  Zalinski  lays  stress 
upon  the  fact  that  in  his  opinion  the  pneumatic  gun  cannot  supersede  artillery 
in  maritime  warfare.  In  this,  I  imagine,  most  professional  men  will  concur  ; 
but  after  the  statement  of  merits  claimed  for  it,  as  set  forth  in  this  paper,  I  fear 
non-professional  readers  may  incline  to  the  opinion  that,  while  an  artillery 
officer  may  be  pardoned  for  a  little  conservatism  in  favor  of  his  own  branch  of 
the  service,  the  legislator  from  his  broader  point  of  view  may  safely  ignore  the 
limitation.  The  safety  of  our  coastwise  cities  has  been  imperiled  from  a 
similar  mistake  in  respect  to  torpedoes,  in  spite  of  every  effort  of  competent 
judges  to  the  contrary  ;  and  I  therefore  think  it  well  that  this  paper  should  be 
accompanied  by  the  suggestion  that  perhaps  the  enthusiasm  which  has  led 
Captain  Zalinski  to  aid  so  powerfully  in  developing  this  invention  may  some- 
what bias  his  judgment  in  its  favor. 

As  to  the  merits  of  the  pneumatic  gun  for  naval  uses  I  will  only  venture  one 
remark.  There  is  much  in  a  name.  We  involuntarily  associate  with  a  *'gun  *' 
the  idea  of  a  flat  trajectory  and  high  velocity  of  flight.  Would  not  '*  pneumatic 
mortar**  convey  a  more  correct  idea  of  this  device?  Modern  rifled  mortars 
yield  surprising  precision  of  fire  when  used  from  a  stable  platform  on  land. 
Has  any  authority  proposed  to  mount  them  on  shipboard  ?  I  believe  it  to  be 
generally  considered  that  a  better  platform  than  a  rolling  deck,  and  a  more 
accurate  traverse  than  can  be  given  by  twin  screws,  are  needful  to  regulate 
vertical  fire.  Fortunately  it  will  not  be  long  before  this  matter  will  be  tested, 
and  it  is  wise  to  reserve  judgment  for  the  present. 

As  to  the  merits  of  the  pneumatic  gun  for  land  use  in  coast  defense,  perhaps 
more  definite  inferences  are  warranted.     To  me  it  appears  difficult  to  assign 
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any  important  duty  to  this  invention.     It  cannot  replace  the  fixed  mines  now 
used  to  obstruct  the  whole  channel  within  a  range  of  two  or  three  miles  from 
the  forts,  because  it  is  as  impotent  as  artillery  to  prevent  the  passage  of  ships 
when  shrouded  in  darkness  or  fog.     It  cannot,  from  the  nature  of  its  trajectory, 
•upersede  the  horirontal  fire  of  shrapnel  and  of  machine  guns,  upon  which  we 
depend  to  sweep  the  water  surface  and  drive  off  launches  attempting  to  counter- 
mine by  night.     Its  range  is  too  short  to  permit  it  to  take  the  place  of  heavy 
guns  in  battling  with  armored  ships  to  prevent  them  from  destroying  the  land 
defenses  of  the  obstructed  channel.      It  cannot  replace  movable  torpedoes 
directed  from  the  shore,  because  they  can  operate  among  the  mines  and  attack 
armored  counterminers  without  endangering  the  submarine  defenses ;  while 
the  projectiles  of  this  gun  would  actively  aid  the  enemy  and   play  the  traitor 
among  our  mines.     In  one  word,  its  short  range  restricts  its  fire  within  the 
usual  limits  of  the  mined  zone  ;  and  its  role  in  the  defense  of  our  harbors  must 
therefore,  in  my  judgment,  be  one  of  very  minor  importance.     We  cannot 
make  much  use  of  a  weapon  that  directly  antagonizes  an  essential  element  of 
our  system  whose  duty  it  is  powerless  to  perform.     Hence  it  is  as  a  naval 
weapon  that  I  regard  the  pneumatic  gun  as  probably  having  the  best  chance 
of  success. 

This  paper  treats  of  two  distinct  inventions,  the  pneumatic  gun  and  the 
(u/c.  The  former  bases  its  claims  for  adoption  upon  the  ground  that  it  can 
fiie  charges  of  modern  high  explosives  with  safety,  while  powder  guns  cannot 
do  HO.  liut  even  now  it  is  reported  that  iio-pound  charges  of  wet  gun-cotton 
arc  safely  fired  from  1 2-inch  mortars  in  Germany,  and  new  discoveries  in  the 
coiiipoHJtiun  of  explosives,  adapting  them  for  use  in  shells,  are  constantly 
iiLiking.  It  will  probably  not  be  long  before  all  the  advantages  of  projectiles 
rh.iiK<'tl  ^'ith  high  explosives  can  be  had  without  introducing  a  special  pneu- 
iiutir  mortar  for  the  purpose.  Captain  Zalinski's  fuze,  in  my  judgment,  is 
(|iiit(*  a  different  matter.  If  further  experiments  confirm  the  results  already 
olitained,  this  appears  to  be  a  contribution  for  which  both  Army  and  Navy 
iii.iy  hiivr  uMrs.  The  device  is  not  restricted  to  pneumatic  guns  and  there  is 
fiuw  iiMK  h  need  of  improvement  in  its  field. 

|,iiiilrn«n!.('ommandcr  F.  M.  Barber. — Gentlemen: — The  subject  which 
Imn  \\vi\\  piincnlcil  to  us  in  this  paper  is,  I  think,  one  of  the  most  important 
fhiH  lirtH  i»i « iiplfd  ihc  attention  of  the  Institute  since  Mr.  Dorsey's  paper  on 
Hill),  \\  |M»iiNrH>»fs  an  importance  far  beyond  the  particular  methods  and 
vli  WH  |»irninf»*d  l»y  t'aptain  Zalinski,  from  the  fact  that  it  brings  as  face  to 
1,111  Mlih  »h«'  vrry  disagreeable  fact  that  the  long  dreaded  high  explosive 
I  i).il  iiMi)« '  "••'  ''•**  "i"'^'*^*^  '^"^  ^^  *^"  come  to  stay.  That  somebody  would 
I  jihii.Hi  ly  mul  »»  ^*»V  '»f  throwing  high  explosives  that  are  popularly  supposed 

,  ii„«iMmn  to  liirnds  as  foes,  few  have  doubted ;  but  I  do  not  think 
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what  kind  of  a  gun  and  what  kind  of  a  high  explosive  is  best  adapted  to  naval 
purposes. 

Most  Navy  and  Army  officers  have  the  idea  that  the  ordinary  powder  gun  is 
certain  to  be  ultimately  successful  in  using  high  explosives,  and  when  Captain 
Zalinski  appeared  a  couple  of  years  ago  with  his  unwieldy  air  gun  there  was  a 
most  extraordinary  unanimity  of  opinion  among  naval  officers  that  the  windy 
experiment  might  do  for  the  Army  but  not  for  the  Navy,  while  in  the  Army  it 
was  thought  that  there  was  far  more  use  for  it  in  a  ship  than  in  a  fort.  How- 
ever this  may  be,  we  are  now  presented  with  the  fact  that  there  is  building  for 
the  Government  a  boat  containing  three  of  these  guns. 

The  lecturer  has  very  ably  set  forth  their  advantages,  and  has  given  us  a 
large  fund  of  information  appropriate  to  the  subject,  thus  opening  up  a  large 
field  for  controversy,  but  it  appears  to  me  that  the  proper  portion  of  his 
lecture  for  discussion  and  criticism  on  our  part  is  this  gun  as  it  is  now 
applied,  and  its  chances  of  carrying  out  the  idea  of  its  designers,  viz.  to 
throw  safely  a  large  charge  ot  high  explosive,  to  throw  it  better  than  powder, 
and  to  throw  it  a  distance  of  one  mile  with  accuracy. 

In  the  first  place  let  us  take  the  consideration  of  safety.  Compressed  air  is 
used,  and  up  to  this  time,  in  the  course  of  the  experiments  with  the  8-inch 
gun  at  Fort  Lafayette,  upwards  of  a  ton  of  dynamite  and  nitro-gelatine  have 
been  safely  fired  in  charges  of  upwards  of  50  pounds.  I  do  not  think  there  is 
another  record  like  this  in  the  world.  It  is  obvious  that  there  are  two 
methods  of  approaching  this  problem  of  safely  firing  high  explosives  :  i.  By 
using  any  kind  of  high  explosive  known  to  commerce,  and  so  modifying  the 
gun  and  motive  power  that  it  is  safe.  This  is  the  method  adopted  by  the 
Pneumatic  Dynamite  Gun  Company.  2.  By  using  any  kind  of  a  gun  with 
ordinary  powder,  and  so  modifying  the  explosive  that,  while  retaining  its 
strength,  it  will  be  safe.  This  is  the  method  followed  in  Europe,  and  has  pro- 
duced the  Hellofitte  of  Russia,  the  Roburite  of  Germany,  the  Parone  powder 
of  Italy,  and  the  Melanite  of  France,  while  slow  but  safe-going  England  has 
adhered  steadily  to  gun-cotton.  All  of  these  substances  are  said  by  their 
inventors  to  be  safe  to  handle,  and  can  be  fired  with  impunity  from  any  kind 
of  a  gun  ;  but  the  experiments  of  foreign  nations  are  always  designedly 
wrapped  in  mystery,  and  it  is  very  difficult  to  obtain  accurate  information,  and 
from  what  we  do  know  I  think  Captain  Zalinski  is  right  in  saying  that  where 
large  quantities  of  high  explosives  are  used  the  ultimate  dissolution  of  a  gun 
or  guns  has  always  occurred,  except  in  the  case  of  the  pneumatic  dynamite 
gun.  No  experiments  have  been  made  by  the  Government  in  this  country  in 
Bring  large  masses  of  high  explosives.  Small  quantities  of  gun-cotton  have 
been  successfully  fired  several  times  from  small  guns,  but  the  use  of  large 
masses  will  probably  prove  a  more  difficult  matter. 

Next  as  regards  the  relative  value  of  powder  and  compressed  air  :  the  con- 
dition of  affairs  which  we  are  called  upon  to  encounter  in  firing  high  explosives 
is  peculiar  in  many  ways.  Captain  Zalinski^s  theories  with  regard  to  the 
best  way  of  obtaining  an  armor-penetrating  effect  are  reasonable,  but  they 
remain  to  be  demonstrated  in  the  future.     So  far  as  experiments  have  been 
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carried  on  abroad,  it  is  known  that  the  French  have  found  that  foor  inches  of 
i,ztx,oT  :»  ample  to  keep  out  large  masses  of  melanite  when  fired  in  shells,  and 
ts,«T  are  now  constracting  a  vessel — ^the  Dapuy  de  Lome — with  only  that 
zeAr,'<r:t%9,  This  bears  directly  on  the  present  valae  of  firing  high  ezplosiTes 
wit;;*  e::^h  velocities,  and  consequent  flat  trajectories,  even  if  it  were  safe  to  do 
i-o  ;  ar.<t  i^ince  if  the  shell  misses  its  object  with  a  flat  trajectory  there  is  little 
^,':^:itjt  r4  any  torpedo  effect  on  the  enemy  when  the  shell  strikes  the  water, 
1X1  a.%  'tA%  is  the  most  notable  feature  of  the  pneumatic  dynamite  gon  anjrwaj, 
w^  xft  driren  back  to  the  question  of  what  could  be  done  with  low  velocities 
ttiSig  p^jwder. 

C Cider  these  circumstances  a  light  gun  similar  in  general  features  to  the 
y^iu^ki  gun  would  be  the  best,  because  no  ordinary  gun  of  that  calibre  coold 
vt  carried  in  such  a  small  boat,  to  say  nothing  of  three  of  them.     It  is  safe  to 
1AJ  that  there  is  no  powder  now  in  existence  which  could  produce  a  mean 
firre%sttre  of  600  pounds  per  square  inch  in  that  gun  at  Fort  Lafayette,  without 
a  cc^responding  maximum  pressure  of  near  2500  pounds  per  square  inch, 
«iiich  would  burst  the  gun  even  if  it  did  not  cause  a  premature  explosion  of 
Kk^  shell  in  the  gun.     In  the  present  state  of  the  art,  however,  a  low  powder 
cveld  probably  be  made  which  would  maintain  a  constant  or  an  increasing 
yfthhuft  from  breech  to  muzxie ;  but  it  would  be  more  difficult  to  make  it  to 
viiifom  that  at  a  given  range  the  shots  could  be  duplicated.    Given  such  a 
y^n*i^r,  howtYCT,  and  it  would  do  away  with  the  bulky  air  reservoirs,  com- 
y{^hh^>:k,  ttc,f  but  it  would  introduce  other  difficulties  of  no  mean  importance. 
7  A«e  ^Jeriuefits  of  heat  and  smoke  do  not  come  first  in  importance,  but  they  may 
M  «<;.  ^Jt  c<mftidered  here.     The  former  is  not  to  be  neglected,  as  the  firing 
y,'  %/*  *A  ix.</tt  of  these  high  explosives  is  about  350®  F.,  and  premature  explo- 
r.vbt  i»'/ui*i  be  liable  if  the  gun  were  fired  rapidly,  while  with  air  the  gun  is 
vA£*,«.vaJj)'  growing  colder.     The  matter  of  smoke  is  important,  and  up  to  this 
«.  vu^  u*,  %m'AL<\':%%  powder  has  been  made  that  will  keep.     The  present  pneu- 
«.iL'.',  cyuum'txt  gun  shows  a  discharge  of  steam  or  watery  vapor;   but  this 
v^v-';  '-/t  ^u*Mt\y  suppressed  by  drying  the  air  with  sulphuric  acid  in  pumice 
cf.vL^.  vf  iy/  »'///.e  other  simple  method,  and  when  this  gun  is  used  for  distant 
1 '  i'X  i*'^^  '*  *  jbtttarioe  boat  lying  just  awash  it  will  be  almost  an  impossibility 
vv  <A-«>»-«4  At  ;o<,aJity. 

i^v'  fv/  o^r  purp'yses  in  this  boat,  there  are  still  other  difficulties  with 
y^m^^i  S4',f*zr  practice  on  shore  has  vastly  improved  of  late  years,  and 
4:*Au»  kvhtiiii  4rj(p^riments  have  shown  it  to  be  about  one  half  as  accurate 
m  •  i  M  '>■••'.«.  f/«or*ar  a*  with  flat  trajectory  fire  from  an  11 -inch  rifled  gun;  but 
s  u  s/^^ij.i*i*r  that  the  mortar  bed  must  be  absolutely  solid  and  level,  while 
tA  '*  mi  ^f«.  i*ot  ouly  going  to  have  the  bed  in  continual  movement  from  the 
'V  <-^  «*':  ^.*'.'uit.yi  of  the  boat,  but  the  boat  itself  will  be  continually  under 
*>«..  ».i  <  %^,  »,,;  if,*:  enerny.  In  mortar  practice  on  shore  the  effort  is  made  to 
\  *  .  t^'  'A  isu^ft,  '.%ir.((  two  or  three  different  sized  charges  of  powder  with 
^4  •  ••-'  'y'.t,  */«-/  *M%*:  the  advantages  and  ranges  of  mortar  fire  cannot  be 
•  */,'..^.t,**.'fU  ^\\U  accuracy  by  using  one  fixed  charge  of  powder 
;  i^  4,«  i«'»'/M.      *>ow  Captain  Zalinski  claims  to  overcome  this  diffi- 
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culty  of  changing  charges  of  powder  by  having  his  air  pressure  so  absolutely 
under  control  that  it  only  requires  the  movement  of  a  lever  to  obtain  a  pressure 
which  with  a  fixed  elevation  will  produce  exactly  the  range  required,  no  matter 
how  rapidly  the  range  may  change.  How  much  the  more  important  to  us  is 
this  regularity  of  pressure  and  rapidity  of  manipulation  in  our  boat !  The 
record  of  the  gun  at  Fort  Lafayette  goes  far  to  substantiate  Captain  Zalinski's 
claim  when  the  gun  is  mounted  on  a  stable  platform,  and  this  brings  us  to  the 
most  important  part  of  the  discussion — what  will  it  do  mounted  as  it  is  in  our 
boat  ?  I  say  mounted  as  it  is  because,  as  all  three  guns  are  fixed  at  the  same 
angle  in  the  forward  part  of  the  boat,  an  error  of  one  is  common  to  all  (except 
in  rolling),  and  it  is  of  course  obvious  that  for  general  fighting  purposes  an 
additional  gun  should  be  mounted  to  point  aft.  It  is,  I  think,  also  true  that 
this  or  any  other  torpedo  boat  should  be  either  armor-clad  or  submarine. 

The  question  of  its  range  I  do  not  think  of  much  importance.  If  we  are 
willing  to  go  within  300  yards  to  use  a  locomotive  torpedo,  we  may  well  be 
satisfied  if  with  this  gun  we  can  commence  our  torpedo  practice  at  a  mile ; 
besides,  as  we  all  know,  on  board  ship  1500  yards  is  generally  considered  the 
fighting  range,  even  in  target  practice,  no  matter  whether  the  guns  are  rified 
or  smoothbore,  and  there  is  no  naval  action  on  record  at  over  that  distance. 
With  the  Alabama  and  Hatteras  the  distance  was  75  yards.  The  Alabama 
and  Kearsarge  commenced  at  1200  yards,  and  the  general  action  was  carried  on 
at  900  yards.  The  battle  of  Lissa  commenced  at  200  yards.  The  Huascar, 
Shah,  and  Amethyst  fought  at  900  yards,  while  the  Huascar,  Blanco  Encalada, 
and  Almirante  Cochrane  commenced  at  500  yards  and  finished  at  50. 

The  question  of  accuracy,  so  far  as  lateral  train  is  concerned,  depends,  in 
smooth  water,  entirely  upon  the  handiness  of  the  boat.  As  she  has  twin  screws 
and  must  fight  bows  on,  there  will  probably  be  no  difficulty  about  this  when 
under  way  and  steaming  toward  the  enemy ;  but  when  lying  dead  in  the  water 
there  should  be  some  means  of  turning  the  boat  rapidly  without  resorting  to 
the  screws,  which  will  always  cause  her  to  move  ahead  or  astern  while  she  is 
turning.  A  powerful  hydraulic  pump,  with  a  delivery  pipe  having  a  discharge 
on  both  bows,  and  a  valve  to  turn  the  flow  of  water  in  either  direction,  would 
be  of  great  assistance  in  remedying  this  defect. 

The  rolling  of  the  boat  will  affect  the  accuracy  of  the  two  outer  guns  more 
than  that  of  the  middle  one,  but  there  should  be  no  great  difficulty  in  firing  the 
gun  by  hand  or  automatically  at  the  middle  of  the  roll  if  it  is  not  excessive, 
and  if  it  is  excessive  no  other  gun  would  do  any  better. 

The  pitching  of  the  boat  is  a  more  serious  matter,  as  we  all  know  that  our 
principal  errors  at  sea  are  in  elevation  and  not  in  train.  Captain  Zalinski  has 
an  automatic  arrangement  to  fire  when  the  boat  is  horizontal ;  but  at  the  same 
time  it  will  be  well  to  bear  in  mind  that,  although  this  boat  is  very  sharp,  it  is 
not  likely  that  she  will  ever  be  called  upon  to  use  her  guns  in  any  sea  that 
would  cause  her  to  pitch  excessively.  According  to  M.  Bertin,  the  propor- 
tion of  the  maximum  of  pitching  to  the  maximum  of  rolling  in  most  ships  is 
only  I  to  6,  and  in  the  experiments  with  the  Devastation,  Agincourt,  and 
Sultan  it  was  found  that  for  each  degree  of  inclination  the  bow  of  the  Agin- 
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CAnff  W'^nM  m^we  verr;<«n7  frtor  fett  and  t!ie  Saftaa  &r^c  feet.  Tlie  ^uareut 
^n^e  w^n  ^<er7  st^<sat,  hoc  <utmtUy  it  «2S  very  small.  In  w^^ea  4G0  oeet  to  650 
f^ef  lAn^  and  2C  tn  26  feet  ht^H  the  xrcra^e  pitch  ot  cbe  DerastztLoa  was  only 
4"*,  ao/i  fh:it  <if  the  A^'tur/iart  was  Ie*»,  The  length  of  the  DeTastatioa  is  2S5 
^,<ef  i»rt4  fhe  A^n/v^art  4fic  feet,  Now  the  dynamite  cmrscr  is  252  feet  Liog^  a 
♦-•ry  jijT^at  Umjjth  i*  pr/>p*>rtimi  to  that  of  any  wares  that  she  is  rikdy  to  be 
iK<d  m,  i^nd  her  w^^ht*  are  not  badly  disposed.  A  change  in  the  Tertical 
fM(t^he  <vf  fhe  wh<>(e  (^sn  dne  to  ssch  wa^es  woold  make  little  difference  in  the 
fra je^^tory,  while,  with  regard  to  the  effect  of  the  angnlar  change^  this  gnn  has 
%ftidij  the  lAvfimt^ge  o/vtr  a  gtni  with  a  flat  trajectory.  As  Captain  Zaiinski 
wij^,  at\  error  of  anj^Ie  of  15  miaotes  of  a  high  powered  gnn  makes  an  enor- 
moiY^  4'\Hetence  tA  the  distance  of  a  mile.  This  was  shown  with  the  French 
f  onfKvat  (V%hf\e\  Charmes,  of  f  50  feet  length  and  1 5  feet  beam,  on  which  a  14 
6m#  ^nn  wa«i  moontedr  This  gon  at  a  range  of  1000  metres  ordinarily  makes 
a  re/^.taiigJe  of  15  metres.  Mounted  on  this  boat,  bowerer,  it  was  fonnd  im- 
^/iMtiMe  to  hit  an  island  200  metres  long  by  15  metres  high  at  this  distance 
wh^^n  rhe  %ez  was  rough.  The  genera!  practice  of  the  gnn  was  so  bad  that  it 
waA  taken  out  and  the  boat  converted  into  a  torpedo  boat.  An  error  of  angle 
of  f  $  mmotes  with  the  dynamite  gun  at  a  mile  only  makes  a  difference  of  15 
yardii  in  the  range,  while  the  difference  of  vertical  height  woold  be  corres- 

The  %nn%  are  moanted  in  the  boat  at  an  angle  of  elevation  of  16^,  and  with 
f^yv^  pounds  pressore  they  shonld  have  a  range  of  i960  yards,  judging  by  the 
p^tftffmnnct  of  the  gnn  at  Fort  Lafayette.  If  the  elevation  were  14°  the  range 
woffld  ^fe  fm)y  tto  yards  short,  not  mach  greater  than  the  length  of  the  Chicago 
Of  iJaltimore,  If  the  elevation  were  12^  (or  4®  pitch)  the  range  woold  be  260 
yjirds  fthoft,  Of  less  than  2^  ship's-lengths.  The  movement  resulting  from  a 
eomMned  roll  and  pitch  will  cause  more  trouble  in  distant  firing  with  the  gun 
than  anything  else ;  but  it  will  probably  not  affect  its  accuracy  much,  if  the 
m'yvement  is  not  excessive,  since  the  controllability  of  the  air  pressure  gives  it 
remarlcably  uniform  ranges  even  when  its  angle  of  elevation  is  varied  largely, 
iind  (h^  torpedo  effect  of  the  shell  allows  for  considerable  dispersion  laterally. 

Th«*  difficulty  to  be  apprehended,  however,  is  not  when  the  target  is  a  long 
way  off  und  there  is  plenty  of  time  to  get  the  range,  but  when  the  ranges  are 
rapidly  shortening.  The  mechanical  control  over  the  compressed  air  is  so 
grrst  that  theoretically  the  gun  can  be  adapted  instantly  t6  any  range  within 
Its  llmltN.  The  great  difficulty  will  be  to  know  what  the  range  ss  at  any  instant. 
it  you  do  not  succeed  in  catching  the  range  as  yon  come  up,  a  difficulty  will 
srlsff  At  close  quarters,  In  the  fact  that  the  theoretical  pressures  run  down  so 
far  frir  nhort  ranges  that  the  valve  gear  might  not  work  on  account  of  friction  ; 
and  It  U  A  question  whether  the  theoretical  results  in  the  way  of  expansion, 
tange,  etc.,  could  actually  be  obtained  with  these  very  low  pressures.  A  pres- 
NUtu  of  only  R  pounds  at  10*  elevation  gives  about  200  yards  range,  and  you 
might  not  be  able  to  (ire  at  all  with  this  pressure,  and  if  you  did,  might  shoot 
over  your  enemy  or  fall  short  of  him.  The  velocity  at  this  low  pressure  is 
l,^n  f.  K.,  which  Is  more  than  three  times  that  of  a  25-knot  locomotive  torpedo ; 
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but  With  the  torpedo  you  have  a  practically  flat  trajectory  at  all  ranges.  It  is 
plain  that  the  remedy  in  the  case  of  our  boat  is  to  mount  one  of  these  guns  in 
a  perfectly  horizontal  position,  so  as  to  be  able  to  use  it  at  close  quarters  with 
full  pressures,  and  thus  "guard  against  all  precautions,"  as  Jackey  says. 
The  chances  are  that  you  would  hit  the  enemy  below  the  water  line  or 
catch  him  on  the  ricochet  if  he  were  not  close  enough  for  the  horizontal  fire. 
The  necessity  of  a  horizontal  gun  is  still  further  emphasized  by  the  fact  that  if 
we  and  our  enemy  are  approaching  each  other  at  the  rate  of  20  knots  each 
(I  purposely  put  an  extreme  case),  the  total  distance  passed  over  in  say  five 
seconds  will  be  about  337  feet  or  s^  ship's  length ;  but  this  rate  might  or  might 
not  be  the  same  at  all  points  of  the  range:  you  can  always  regulate  your  own 
rate  of  speed,  but  you  never  can  regulate  the  enemy ;  hence  there  is  a  con- 
tinual uncertainty.  To  catch  such  uncertain  and  rapid  changes  of  range  is  not 
impossible,  but  it  will  be  difficult.  The  Berdan  range  finder,  which  is  probably 
as  quick  as  any,  requires  from  10  to  15  seconds,  and,  of  course,  difficulties  are 
multiplied  when  one  gets  on  board  ship.  Still  in  our  boat,  which  must  always 
fight  bows  on,  we  have  a  length  of  26.5  feet  in  the  beam  of  the  ship  for  an 
available  base  line,  and  either  with  this  or  by  some  other  method  it  is  probable 
that,  if  we  are  not  too  close,  we  will  be  able  to  attain  our  ranges  much  more 
accurately  than  we  could  in  an  ordinary  vessel. 

The  remaining  point  of  immediate  importance  for  naval  officers  to  consider 
is  the  nature  of  the  explosive  to  be  used  on  board  ship.  To  obtain  the  full 
torpedo  effect  it  is,  of  course,  desirable  to  use  the  most  powerful  explosive 
known,  and  such  would  undoubtedly  be  used  in  time  of  war  regardless  of  its 
minor  qualities  of  safety,  leakage,  convenience  of  handling,  etc,  etc.;  but  in 
time  of  peace  only  such  explosive  material  will  ever  be  taken  on  board  ship  as 
experience  has  demonstrated  is  safe  to  keep  in  store  by  reason  of  its  not 
changing  its  chemical  or  physical  qualities.  The  pneumatic  dynamite  gun  has 
(so  far  as  present  experience  goes)  demonstrated  that  it  is  safe  to  fire  these 
things;  but  that  is  a  different  matter.  Those  of  us  who  have  experienced  nitro- 
glycerine headaches  know  what  it  is  to  handle  any  of  these  compounds  that  are 
liable  to  exude  it,  and  it  is  highly  probable  that  the  judgment  of  any  office  or 
man  so  afflicted  would  be  worthless  in  an  emergency.  Little  is  known  as  to 
how  any  nitro^glycerine  compounds  will  behave  when  stowed  in  the  hold  of  an 
iron  ship  and  exposed  to  the  extremes  of  temperature  there,  especially  in 
regard  to  heat.  I  proposed  to  find  this  out  when  in  command  of  the  Alarm 
twelve  or  thirteen  years  ago,  but  it  was  not  deemed  advisable  by  Admiral 
Porter  because  it  was  not  necessary  at  that  time  to  enter  that  field  of  research. 
I  now  think  his  judgment  was  perfectly  correct,  because  in  the  interval  the 
progress  of  science  has  developed  gun-cotton  into  a  much  more  convenient, 
cleanly  and  safer  material  to  keep  and  handle,  and  it  is  already  in  use  on  board 
ship.  In  all  these  years,  although  the  nitro-glycerine  compounds  have  been 
developed  into  the  most  powerful  practical  explosive  known,  and  that  too  by  a 
combination  with  gun-cotton,  still  even  the  best  of  it  will  sometimes  exude  its 
nitro-glycerine  in  minute  quantities,  as  Captain  Zalinski  says.  This  exudation 
is  of  little  importance  on  shore  where  your  magazine  can  be  placed  in  a  locality 


42         THE  NAVAL  USES  OF  THE  PNEUMATIC  TORPEDO  GUN. 

remote  from  the  scene  of  your  active  operations ;  but  on  board  ship,  where  you 
must  always  have  your  magazine  within  a  few  feet  of  you,  it  would  be  more 
comfortable  to  know  that  you  were  in  no  more  danger  from  your  own  magazine 
than  that  of  having  some  other  fellow  exploding  a  high  explosive  shell  in  your 
vicinity.  Beside  this  it  should  be  borne  in  mind  that  there  is  nothing  at  present 
more  obscure  than  the  correct  method  of  exploding  a  high  explosive  so  as  to 
get  the  full  detonating  effect,  and  it  is  quite  possible  to  so  arrange  the  number 
of  fuzes,  quantity  of  fulminate,  etc,  as  to  obtain  an  increased  destructive  effect 
beyond  what  we  are  in  the  habit  of  obtaining.  This  argument  applies  equally 
to  nitro-glycerine  and  gun-cotton,  but  it  tends  to  show  that  we  might  bring  gun- 
cotton  up  to  the  point  of  efficiency  that  we  now  expect  to  obtain  with  nitro- 
gelatine  in  our  boat ;  although,  with  the  accuracy  that  is  to  be  expected  from 
the  guns,  I  question  if  the  range  of  torpedo  effect  would  not  be  ample  with 
gun-cotton  as  it  is  now  exploded. 

Commander  Albert  S.  Barker,  U.  S.  N. — I  have  carefully  read  Captain 
Zalinski's  interesting  paper  on  the  *'  Naval  Uses  of  the  Pneumatic  Torpedo 
Gun,"  and  although  I  think  him  too  sanguine  in  regard  to  the  probable  accuracy 
of  fire  on  land  and  at  sea,  still  I  consider  the  weapon  a  valuable  one,  and  well 
adapted  to  form  an  important  addition  to  our  coast  defenses.  But  Captain 
Zalinski  errs  in  stating  that  all  the  advocates  or  **  predictors  "  of  the  use  of 
high  explosives  from  powder  guns  **  also  demand  penetration  before  explosion^ 

As  I  was  the  first  one  in  the  United  States  or  on  this  continent,  so  far  as 
known,  to  fire  dynamite  shells — having  in  1874  begun  with  small  tubes  and 
worked  up  to  the  24-pounder  howitzer;  having  officially  advocated  the  use  of 
high  explosive  shell-firing  from  powder  guns,  and  believing  now  as  firmly  as 
ever  that  gunpowder  will  soon  be  used  as  the  propelling  agent — I  claim  the 
right  to  be  counted  as  a  "predictor"  who  has  not  insisted  upon  "penetration 
before  explosion."  The  article  describing  my  experiments  is  printed  in  Vol. 
XII,  No.  4,  Naval  Institute  Papers.  It  will  be  seen  that  I  advocated  the  use 
of  our  smoothbore  guns  to  do  the  very  thing  that  Captain  Zalinski  states  that 
the4>neumatic  gun  will  do,  viz.  project  torpedoes;  and  I  stated  then  that  should 
it  be  demonstrated  that  gunpowder  could  be  used,  it  would  to  a  great  extent  do 
away  with  the  Whitehead,  Lay,  and  torpedoes  of  like  kind.  The  same  claim  is 
made  now  for  the  pneumatic  gun.  Captain  Zalinski  states  that  the  pneumatic 
guns  are  now  being  made  shorter,  hence  it  is  reasonable  to  suppose  that  the 
tubes  are  thicker  to  withstand  an  increased  pressure.  The  tendency  therefore 
is  to  bring  the  pneumatic  gun  to  the  dimensions  of  the  powder  gun. 

I  still  think,  as  I  stated  officially  in  1874,  1^7^'  ^^^  i^^^,  that  the  subject  of 
firing  high  explosives  from  great  guns  using  gunpowder  as  the  propelling  agent 
is  one  of  the  most  important  matters  for  our  Government  to  consider.  Experi- 
ments should  first  be  made  to  show  the  capabilities  of  our  smoothbore  guns 
for  projecting  torpedoes,  and  then  it  would  do  to  work  up  to  the  rifie  guns.  I 
was  present  when  the  Silliman  was  sunk  in  New  York  harbor  and  was  delighted 
at  the  success  of  the  experiment.  It  gave  some  idea  of  what  can  be  expected 
of  torpedo  shells.  Now,  the  projectiles  which  destroyed  that  vessel  could  have 
entered  the  bore  of  a  g-incA  gun. 
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Suppose  it  could  be  shown  by  actual  experiment  that  a  powder  cartridge 
could  send  a  similar  projectile  the  same  distance,  we  should  see  at  once  that 
9'inch  smoothbore  guns  would  make  a  very  effective  secondary  battery  for  our 
large  men-of-war ;  and  on  all  ships  a  few  could  be  carried,  which  would  not 
only  be  effective  as  now  used,  against  an  ordinary  man-of-war,  but  could  in 
addition  project  torpedo  shells  to  a  greater  distance  than  automobile  torpe- 
does are  now  oxpected  to  reach  with  effect.  Moreover,  the  ordinary  machine- 
gun  projectile  would  not  injure  them,  hence  if  kept  loaded  and  ready  for  use 
there  would  be  comparatively  little  danger  of  accident  I  need  not  attempt  to 
state  what  might  be  done,  but  all  must  see  that  if  gunpowder  can  be  used  to 
fire  high  explosive  shells,  or  to  project  torpedoes,  warfare  is  made  much  more 
simple. 

I  do  not  apprehend  the  leas(  difficulty  in  the  use  of  a  fulminate  of  mercury  fuze. 
In  my  opinion  it  could  easily  be  guarded  from  a  shock  which  would  detonate 
it  prematurely.  A  few  experiments  would  detergiine  this  and  many  other 
things  which  volumes  of  written  opinions  would  not  settle.  When  the  dyna- 
mite cruiser  is  finished  I  trust  it  will  be  thoroughly  tested,  and  if  it  prove  a 
success,  that  others  will  be  built.  Let  pneumatic  guns  be  mounted  in  every 
harbor,  and  let  every  reasonable  encouragement  be  given  for  perfecting  them  ; 
but  while  doing  this,  let  the  Government  also  encourage  the  more  important 
matter  of  developing  high  explosive  firing  from  powder  guns.  There  is  room 
enough  for  both  in  our  systems  of  attack  and  defense. 

Professor  Charles  £.  Munrob. — A  short  time  since  a  contractor  who 
desired  to  destroy  a  boulder  which  obstructed  his  work  tried  repeatedly  to 
blast  it  by  detonating  considerable  masses  of  untamped  gun-cotton  upon  its 
surface,  but  without  producing  any  material  effect.  When  called  upon  to 
assist  him,  I  inserted  a  quantity  of  the  explosive  (less  than  one  fourth  as  much 
as  was  previously  employed]  in  a  hole  in  the  boulder  and  tamped  it,  and  on 
firing,  the  boulder  was  reduced  to  fragments.  This  is  a  very  commonplace 
experience  with  the  high  explosives,  and  I  only  mention  it  here  to  say,  that  it 
was  with  facts  such  as  this  in  mind  that  in  1885  I  formulated  the  conditions 
which  determine  the  efficiency  of  projectiles  filled  with  high  explosives. 

In  determining  these  conditions  I  assume  that  one  of  four  effects  may  be 
produced,  depending  on  the  resistance  of  the  armor  to  penetration,  and  on  the 
material,  thickness  of  wall,  profile,  weight  and  velocity  of  the  projectile. 

(i).  The  projectile  may  either  penetrate  the  armor  partially  and  explode  in 
place,  or  pierce  it  completely  and  burst  inside  the  ship.  This  is  the  condition 
of  greatest  efficiency. 

(2).  It  may  explode  immediately  upon  impact  and  before  breaking  up. 
Then  the  explosive  will  exert  the  energy  which  it  develops  through  explosion  in 
a  resisting  receptacle. 

(3).  It  may  rebound  before  exploding.  Then  the  effect  will  be  reduced  by 
the  interposed  cushion  of  air. 

(4).  It  may  break  up  before  the  explosion  takes  place.  Then  the  energy  of 
the  explosive  will  be  simply  that  which  it  develops  when  exploded  unconfined. 


44        THE  NAVAL  USES  OF  THE  PNEUMATIC  TORPEDO  GUN. 

In  considering  the  effect  of  the  pneumatic  gun  projectile,  it  becomes  evident, 
from  the  material  of  which  it  is  made,  the  lightness  of  its  walls,  and  the  low 
velocity  with  which  it  is  propelled,  that  penetration  is  impossible.  In  fact. 
Captain  Zalinski  states  that  the  shell  will  be  crushed  on  impact;  then  the 
conditions  which  prevail  tend  to  produce  a  low  degree  of  efficiency.  But  to 
meet  this  criticism  Captain  Zalinski  has  devised  a  most  ingenious  hypothesis. 
He  holds  that  the  inertia  of  the  explosive  will  act  as  a  tamping  or  as  a  confining 
envelope.  This  hypothesis  is  one  which  easily  admits  of  being  experimentally 
tested,  and  it  is  much  to  be  regretted  if  Captain  Zalinski  has  failed  to  do  this. 

As  the  pneumatic  gun  does  not  realize  the  highest  conditions  of  efficiency, 
it  is  yet  too  early  to  cease  our  attempts  to  secure  these  conditions  with  the 
simpler  and  more  manageable  gunpowder  gun.  Even  if  the  highest  degree  of 
efficiency  is  not  secured,  but  is  only  approximated  to,  such  a  result  will  be  in 
the  interest  of  economy  and  efficiency,  for  we  can  more  readily  and  cheaply 
provide  new  projectiles  for  our  existing  guns  than  we  can  provide  both  new 
forms  of  projectiles  and  new  forms  of  guns.  Besides,  we  must  continue  such 
investigations,  or  we  are  likely  to  be  left  behind  by  the  European  nations 
who  are  now  actively  engaged  in  this  development  of  the  service  weapon. 

Lieutenant  Karl  Rohrkr. — I  have  read  with  great  interest  the  paper  of 
Captain  Zalinski,  5th  Artillery,  and  congratulate  him  upon  the  success  he  has 
achieved  with  the  pneumatic  torpedo  gun.  I  regret,  however,  that  he  did  not 
devote  his  great  zeal,  perseverance  and  ability  to  the  development  of  his  legiti- 
mate arm,  the  powder  gun,  in  the  same  direction.  Had  he  done  so,  I  feel  sore 
that  he  would  have  been  equally  if  not  more  successful.  As  between  the  pneu- 
matic torpedo  gun  and  the  powder  gun,  any  unprejudiced  man  must  admit  that 
the  raison  cTitre  of  the  former  is  the  inability  of  the  latter  to  do  the  same  work  ; 
and  certainly  it  is  not  sound  policy  nor  good  economy  to  introduce  into  our 
armaments  a  novel,  cumbersome  and  complicated  system  of  ordnance  until  a 
necessity  therefor  has  been  demonstrated.  When  it  is  experimentally  decided 
that  the  powder  gun  cannot  be  used  safely,  accurately  and  rapidly  for  throwing 
torpedo  shells  of  all  desirable  sizes  and  weights  charged  with  a  high  explosive 
body,  then  let  us  unite  our  efforts  to  introduce  into  the  service  the  pneumatic 
torpedo  gun. 

Lieutenant  J.  M.  Bowyer. — I  have  carefully  read  Captain  Zalinski*s  article 
on  the  naval  uses  of  the  pneumatic  gun,  and  am  convinced  that  this  gun  has 
many  very  good  points,  the  chief  of  which  are  its  lightness,  and  the  enormous 
weight  of  a  high  explosive  that  it  can  hurl  at  an  adversary  or  into  a  mine  field. 

There  seems  to  be  no  reason  to  doubt  that  for  countermining  (a  purely  naval 
duty)  this  gun  will  be  admirable,  since  the  target  will  be  fixed  and  a  smooth 
sea  may  be  chosen.  In  advancing  to  the  attack  of  the  mine  field,  however,  this 
weapon  should  be  protected  from  the  fire  of  the  enemy  by  a  battle  ship  on 
either  side  of  the  vessel  carrying  it. 

The  thin  barrel  of  this  gun  is  too  vulnerable  to  machine  and  rapid-fire  guns. 
This,  as  Captain  Zalinski  suggests,  is  also  a  defect  of  the  over-water  discharge 
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tubes  used  in  foreign  services  with  the  Whitehead  torpedo ;  and  this  is  so 
serious  a  defect  that  it  demands  and  is  receiving  much  consideration.  If  the 
barrel  of  this  gun  should  be  pierced  or  battered  by  the  enemy's  gun  fire,  there 
would  be  great  danger  in  discharging  it  thereafter,  for  either  the  gun  would  be 
torn  to  pieces  by  the  projectile,  or  vict  versa,  and  the  vessel  might  be  hoist  by 
her  own  petard. 

The  experiments  that  have  been  conducted  by  Commander  Barker,  Mr. 
Grayden,  and  Mr.  Smolianinoff,  in  firing  high  explosives  from  smoothbore  guns 
using  powder,  have  encouraged  many  naval  officers  to  believe  that  our  old 
smoothbores,  considering  their  greater  range,  flatter  trajectory,  and  less  vulner- 
ability, will  prove  more  effective  than  the  pneumatic  gun.  I  for  one  am  inclined 
to  doubt  the  efficacy  of  high  angle  firing  from  an  unstable  platform  at  a  movable 
target  and  at  an  unknown  range. 

Lieutenant  S.  A.  Staunton. — I  do  not  think  Captain  Zalinski  has  strength- 
ened his  arguments  in  favor  of  the  dynamite  gun  as  a  purely  naval  weapon 
by  making  a  comparison  between  it  and  the  automobile  torpedo.  The  latter 
has  been  before  the  public  for  nearly  twenty  years ;  has  had  thousands  of  trials 
under  varying  conditions;  has  had  many  failures  and  many  successes;  has 
been  of  late  years  subjected  to  tests  under  circumstances  assimilated  as  nearly 
as  possible  to  those  of  actual  warfare ;  and  has  steadily  won  its  way  to  the 
front  as  a  recognized  naval  weapon ;  and  the  manufactories  at  Fiume  and 
Berlin  are  kept  running  up  to  their  full  capacities,  and  are  each  turning  out 
600  torpedoes  per  year,  to  fill  the  orders  of  the  maritime  powers. 

The  dynamite  gun  has  had  no  such  experiments  as  those  which  have  deter- 
mined in  the  eyes  of  experts  the  value  of  the  automobile  torpedo ;  and  until 
some  record  of  firing  from  a  rolling  and  pitching  vessel  at  a  target  at  varying 
distances  can  be  presented,  no  comparison  of  real  value  can  be  had.  The  Sil- 
liman  trials  aroused  great  interest,  and  very  justly  inspired  great  expectations 
of  the  future  of  the  new  weapon,  but  the  Silliman  trials  were  as  much  in  favor 
of  the  pneumatic  gun  as  the  test  runs  for  accuracy  at  Fiume  and  elsewhere  are 
in  favor  of  the  torpedo.  Under  similar  circumstances,  gun  and  target  station- 
ary, and  distance  suited  to  the  capacities  of  the  weapon,  the  showing  of  the 
automobile  torpedo  in  its  present  perfected  condition  would  probably  have 
been  better.  Under  conditions  similar  to  those  of  actual  combat  the  auto- 
mobile torpedo  has  often  failed,  but  has  sometimes  scored  successes.  L^st 
summer,  during  the  Italian  manoeuvres,  two  ships  pasing  each  other  at  full 
speed  at  a  distance  of  300  metres  fired  torpedoes  from  their  lateral  tubes  with 
such  effect  that  the  umpires  decided  them  both  destroyed  ;  and  ships  at 
anchor,  protectedby  broadside  nettings,  were  struck  by  torpedoes  fired  between 
the  defense  nets  from  boats  that  had  taken  position  ahead  or  astern.  It  is 
hardly  just  to  call  this  weapon  "inefficient,**  and  the  promoters  of  the  Howell 
torpedo,  with  its  inherent  directive  force,  expect  to  show  still  better  results. 
The  unfavorable  criticism  of  the  Whitehead  is  based  upon  its  action  under 
service  conditions;  the  sanguine  expectations  as  to  the  pneumatic  dynamite 
gun  are  predicated  upon  its  behavior  under  special  conditions  peculiarly  favor- 
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able  to  the  gun.  A  good  many  questions  remain  to  be  answered.  The  gun 
has  hitherto,  I  believe,  been  fired  only  from  a  fixed  platform  and  at  a  stationary 
target.  What  will  it  do  when  fired  from  amoving  platform  at  a  moving  target  ? 
Accurate  firing  depends,  ist,  upon  reliability  of  the  projectile — meaning  that 
with  the  same  initial  velocity,  elevation,  and  air  resistance,  the  same  result  will 
follow  ;  and  2d,  upon  knowledge  of  the  distance. 

Granting  that  the  projectile  is  reliable — and  the  New  York  experiments 
appear  to  have  satisfactorily  settled  this  point — we  are  always  met  in  naval 
warfare  with  the  difficulty  that  the  distance  is  only  approximately  known,  and 
that,  even  if  correctly  estimated  or  measured,  the  chances  of  hitting  the  target 
are  limited  by  the  motion  of  the  gun.  Especially  at  night  are  estimates  or 
measurements  of  the  distance  uncertain  and  difficulties  of  pointing  great  This 
uncertainty  will  probably  diminish  the  fighting  range.  It  may  not  be  more 
than  500  yards,  may  be  as  little  as  100  yards,  and  will  doubtless  rapidly  shift 
between  even  greater  limits.  The  flat  trajectories  of  powder  guns  and  auto- 
mobile torpedoes  make  them  especially  valuable  at  close  quarters;  the  torpedo 
may  miss  a  ship,  but  it  can*t  go  over  her  ;  and  with  the  high  powered  rifle, 
variations  in  range  within  500  yards  may  almost  be  ignored. 

Not  so  the  pneumatic  gun.  Its  fire  is  essentially  a  mortar  fire.  The  judg- 
ment of  distance  must  be  accurate  to  within  the  danger  radius  of  the  projec- 
tile, and  the  gun  must  be  correctly  laid  at  the  instant  of  firing.  Its  fire  must 
always  be  a  mortar  fire  to  obtain  the  torpedo  effect,  upon  which  the  author  so 
justly  lays  stress  as  the  chief  value  of  the  gun ;  for  at  low  angles  of  fire  the 
projectile  would  ricochet  and  the  torpedo  effect  would  be  lost  The  eleva- 
tion cannot  safely  be  less  than  twelve  degrees.  With  a  horizon  obscured  by 
darkness  or  smoke,  how  is  it  to  be  known  when  the  gun  is  at  its  proper 
elevation  ?  What  is  the  "automatic  device  "  for  retaining  the  firing  lever  till 
the  ship  is  on  an  even  keel  ? 

The  range  is  diminished  by  decreasing  the  air  pressure.  To  what  point 
must  this  be  reduced  for  ranges  under  500  yards  ?  And  will  the  action  of  the 
projectile  be  true  and  reliable  with  this  feeble  impulse?  What  effect  will 
strong  winds  have  upon  its  accuracy  ?  Will  it  be  practicable  to  change  the 
range«as  rapidly  as  two  ships  change  their  distance  from  each  other,  and  has 
this  nicety  of  adjustment  been  reached,  even  with  a  gun  mounted  on  shore  ? 

What  is  the  track  of  the  projectile  under  the  water  ?  As  it  tends  to  ricochet, 
dofis  it  go  deep  enough  below  the  surface  to  be  dangerous  at  the  distance  at 
which  a  fixed  mine  would  be  dangerous  ?  Or  if  it  dives,  how  soon  does  this 
action  carry  it  beyond  the  limit  of  danger  ?  Speculation  on  the  track  of  a 
rotating  projectile  after  striking  the  water  is  the  merest  speculation.  Theo- 
retically it  should  deviate  to  the  right  or  left  according  to  the  direction  of  rota- 
tion, and  it  maybe  found  that  the  rotation  necessary  to  an  accurate  trajectory  in 
air  has  destroyed  the  certainty  of  the  under-water  trajectory.  All  these  questions 
and  others  must  be  answered  before  there  is  enough  testimony  to  enable  a  pro- 
fessional jury  to  give  a  verdict  on  the  pneumatic  gun  as  a  naval  weapon.  To 
ask  them  does  not  criticise  the  gun,  but  points  out  the  work  which  yet  remains 
to  be  done.    It  is  just  to  Captain  Zalinski  to  say  that  he  evidently  considers 
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the  true  sphere  of  the  dynamite  gun  to  be  fighting  at  a  range  entirely  beyond 
that  of  the  automobile  torpedo ;  but  in  a  lecture  on  *<  Naval  Uses,"  he  per- 
haps felt  that  it  was  incumbent  upon  him  to  occupy  the  entire  field.  Admit- 
ting its  practical  efficiency  at  long  range,  the  capacities  of  the  two  weapons 
might  be  defined  as  follows  :  The  torpedo  efficient  within  400  yards ;  both 
torpedo  and  dynamite  gun  of  some  use  between  400  and  1000  yards,  the  gun 
increasing  in  efficiency  as  the  torpedo  diminishes ;  and  above  1000  yards  the 
gun  possessing  the  field.  From  this  point  of  view  there  would  be  no  rivalry, 
and  therefore  no  comparison  would  be  necessary. 

It  would  be  very  unfair  to  the  pneumatic  dynamite  gun  and  to  Captain 
Zalinski's  paper  to  carry  criticism  beyond  the  point  calculated  to  stimulate 
discussion  and  enpourage  future  experiments.  What  has  been  fairly  proven 
by  the  New  York  trials  is  the  remarkable  certainty  with  which  effects  can  be 
reproduced.  The  grouping  of  the  shots  in  the  Silliman  experiment  was 
extraordinary,  and  proved  the  reliability  of  compressed  air  as  a  propelling  agent, 
and  the  perfection  of  the  mechanism  by  which  it  is  applied.  The  gun, 
whether  it  becomes  a  naval  weapon  or  not,  has,  in  all  probability,  a  decided 
future,  and  Captain  Zalinski  puts  it  very  well  when  he  says,  in  closing  his 
admirable  paper,  that  it  at  least  supplies  some  means  of  striking  a  blow  in 
return,  should  an  attack  be  made  upon  our  otherwise  defenseless  coasts. 

The  purchase  of  the  dynamite  gunboat  is  exceedingly  good  policy  on  the 
part  of  the  Government.  Its  possession  will  give  the  opportunity  for  ex- 
haustive test  and  trial  under  all  the  conditions  that  may  arise  in  naval  warfare, 
and  a  moderate  amount  of  money  could  not  better  be  expended  than  in 
investigating  the  capacity  and  limitations  of  this  remarkable  weapon. 

Lieutenant  Hamilton  HUTCHINS.^-In  reading  the  very  interesting  paper  by 
Captain  Zalinski  on  the  pneumatic  torpedo  gun,  the  argument  in  its  favor 
seems  to  be  a  strong  one  within  certain  limits.  It  would  seem  that  this  is 
especially  the  case  when  the  pneumatic  gun  is  used  to  take  the  place  of  auto- 
mobile torpedoes.  I  consider  that  the  pneumatic  torpedo  gun  has  several 
advantages,  reflects  great  credit  on  the  inventor,  and  is  justly  entitled  to  be 
regarded  as  a  valuable  adjunct  in  warfare.  Let  us  first  look  at  the  offensive. 
Here  it  will  no  doubt  be  apparent  to  all  that  its  principal  use  would  be  in 
countermining.  The  experiments  thus  far  made  with  the  gun  have  been 
comparatively  few.  It  remains  to  be  seen  what  the  gun  will  do  on  an  unsteady 
platform.  The  gun  is  so  long  that  it  is  necessary  to  make  allowance  in  firing 
for  the  time  occupied  by  the  projectile  in  passing  along  the  bore.  This  time 
is  large  compared  with  the  powder  gun,  and  of  course  the  longer  this  time  the 
less  liable  is  one  to  judge  of  it  accurately.  Granting  that  the  gun  can  do  the 
work  better  that  belongs  to  most  of  the  automobile  torpedoes,  it  will  hardly 
replace  the  Howell.  The  latter,  I  believe,  is  accurate  in  its  course,  and  can 
be  fitted  with  a  contrivance  which  will  allow  it  to  pass  under  a  net  and  bring 
up  under  a  ship's  bottom.  As  an  offensive  weapon,  then,  it  would  be  used  in 
countermining.  Its  sphere  of  usefulness  would  not  extend  to  bombardment, 
unless  its  range  is  further  developed ;  as  a  defensive  weapon  it  would  be 
powerful  for  harbor  protection. 
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If  we  can  judge  from  experiment,  it  would  seem  that  high  explosives  can  be 
and  have  been  fired  from  powder  guns  with  safety.  This  was  done  at  the 
Torpedo  Station  many  years  ago  from  small  calibre  guns.  There  is  nothing  up 
to  the  present  time  to  indicate  that  the  efficiency  of  powder  guns  using  high 
explosives  is  in  any  way  impaired,  as  compared  with  the  pneumatic  gun  ;  and 
until  then,  no  far-seeing  man  would  advocate  the  former  being  replaced  by  the 
latter.  Allowing  that  the  work  done  is  the  same  in  the  two  different  systems, 
that  system  would  be  the  best  which  has  the  advantage  as  regards  space,  handi- 
ness,^and  protection  from  fire.  These  qualities  are  clearly  possessed  by  the 
powder  gun. 

Commander  Goodrich. — During  the  existence  of  the  board  on  the  pneu- 
matic dynamite  gun,  it  would  have  been  manifestly  improper  on  my  part,  as  a 
member,  to  join  actively  in  this  discussion.  The  dissolution  of  the  board, 
which  took  place  but  a  few  days  ago,  relieves  me  from  the  obligation  of  silence, 
while,  at  the  same  time,  it  has  left  too  brief  a  time  in  which  to  prepare  an 
analysis  which  shall  be  at  all  exhaustive.  For  this  reason  I  confine  my  remarks 
to  pointing  out  certain  facts  in  the  experiments  before  the  board,  and  certain 
qualities  which  this  gun  possesses,  that,  I  think,  should  not  be  lightly  passed 
over. 

In  these  days  of  rapid  change  in  the  material  of  war  it  is  idle  to  suppose 
that  a  finality  has  been  reached.  No  one  doubts  that  eventually  large  masses 
of  high  explosive  will  be  projected  with  safety  from  powder  guns.  The  pneu- 
matic gun  cannot  be  expected  to  carry  its  shell  through  armor,  except  of  the 
▼ery  lightest  description.  Indeed,  the  promoters  of  the  enterprise  disclaim 
any  thought  of  offering  the  weapon  as  a  substitute  for  powder  guns.  Yet  it 
must  not  be  forgotten  that,  provided  the  quantity  of  high  explosive  be  large 
enough,  its  detonation  outside  of  a  thick  wall  of  armor  may,  and  doubtless 
will,  be  attended,  through  concussion,  by  very  serious  damage  to  persons 
within.  Every  ship,  however  completely  protected,  exposes  a  large  surface  in 
the  shape  of  decks,  superstructures,  and  unarmored  ends  whose  resistance  is 
very  slight.  A  successful  over-water  shot  from  the  pneumatic  gun  would 
doubtless  produce  injury  extending  over  a  wide  area;  and  here  again  the 
effects  of  concussion  upon  the  ship's  company  will  be  great — how  great  it  is 
impossible  with  our  present  data  to  exactly  foresee. 

The  torpedo  action  of  the  dynamite  shell  has  been  demonstrated  as  efficient, 
subject  to  the  limiting  conditions  of  the  experiment.  The  Silliman  was 
destroyed  by  torpedo  action  pure  and  simple.  There  is  no  other  instance  on 
record  of  a  torpedo  with  a  proved  radius  of  destructive  effect  of  a  mile.  Again, 
the  dynamite  gun  offers  possible  value  in  countermining,  in  spite  of  the  failure 
of  the  series  of  experiments  devised  with  special  reference  to  clearing  this 
point.  I  am  willing  to  leav^  this  field  open  to  future  experimentation,  but  I 
have  no  hesitation  in  recording  my  belief  that  a  successful  result  will  be 
reached  eventually. 

Up  to  the  present  moment,  whatever  has  been  done  with  this  gun  was  from 
a  fixed  platform  and  over  a  known  range.  There  can  hardly  be  any  objection 
to  this  mode  of  procedure,  certainly  as  far  as  the  early  stages  of  development 


THE  NAVAL  USES  OF  THE  PNEUMATIC  TORPEDO  GUN.        49 

are  concerned.  We  do  the  same  thing  with  powder  guns,  and  upon  the  data 
yielded  by  firing  under  fixed  conditions  we  predicate  the  usefulness  of  the 
gun  at  sea.  Owing  to  the  great  length  of  the  gun  tube  and  the  slow  motion 
of  the  projectile  through  it,  the  air  gun  will  be  more  seriously  influenced  than 
the  powder  gun  by  the  motion  of  the  platform.  This  is  one  of  the  inherent 
disadvantages  of  the  former,  yet  it  must  be  weighed  fairly  and  impartially 
against  the  merits  of  the  piece  and  a  just  balance  of  advantage  struck.  It 
appears  as  if  this  quality  would  in  practice  restrict  the  air  gun,  m  its  present 
shape,  to  employment  for  coast  and  harbor  defense,  where  a  stable  platform  is 
the  rule  and  not  the  exception.  Captain  Zaiinski's  proposition  to  use  a  sub- 
calibre  projectile  and  reach  a  higher  initial  velocity  with  a  shorter  tube  may 
prove  successful  and  thus  widen  the  scope  of  the  arm.  In  connection  with 
this  proposition  it  is  proper  to  indicate  the  grave  chances  of  disaster.  So 
rapid  an  acceleration  of  velocity  in  so  short  a  space  must  thrown  great  strain 
upon  the  explosive  charge  and  largely  increase  the  risk  of  premature  explosion 
in  the  bore.  I  should  be  loath  to  see  this  practice  adopted,  except  after  most 
complete  experimental  investigation.  My  opinion  is  that  this  investigation 
will  end  in  failure  if  pushed  too  far.  In  its  present  state  of  development  I  can 
foresee  no  application  of  the  pneumatic  dynamite  guntocruising  vessels,  except 
possibly  as  a  torpedo  gun  of  short  length,  for  tossing  torpedo  shells  over  short 
ranges — greater,  however,  than  that  of  the  Whitehead.  Used  in  this  way,  the 
adversary's  net  would  be  of  little  avail,  while  the  shell  would  have  a  two-fold 
action:  the  first,  in  striking  the  over-water  body,  and  the  second  as  a  torpedo. 
I  am  not,  however,  prepared  to  recommend  the  gun  for  this  use,  or  for  general 
adoption  in  the  service,  until  complete  experiments  with  the  cruiser  now  build- 
ing shall  have  demonstrated  its  value  beyond  cavil. 

The  use  of  compressed  air  in  a  gun  must  always  present  one  considerable 
advantage  over  the  use  of  powder,  in  that  the  gunner  is  enabled  to  regulate  to 
a  nicety  the  amount  of  energy  put  into  his  projectile,  and  therefore  vary  its  fall 
within  singularly  narrow  limits.  But  this  advantage  is  secured  at  a  large  price 
in  the  way  of  extra  weight  carried  and  special  appliances  for  compressing  and 
storing  the  air.  Indeed,  this  whole  question  enjoys  no  special  immunity  from  the 
universal  obligation  to  pay  for  what  you  get.  If  it  be  granted  that  the  results 
which  may  be  achieved  with  this  gun  are  desirable,  it  must  always  rest  with  the 
authorities  to  decide  whether  or  no  these  advantages  involve  too  great  a  sacri- 
fice of  other  desiderata. 

For  coast  and  harbor  defense,  the  ability  to  vary  the  range  by  altering  the 
pressure  must  always  remain  a  strong  argument  for  the  partisans  of  this  gun. 
I  am  disposed  to  think,  however,  that  it  will  be  along  time  before  we  shall  see 
this  gun  on  board  of  cruising  vessels,  unless  some  better  means  be  devised  for 
securing  the  air  compression  than  the  complicated,  cumbersome,  and  heavy 
pumps  incident  to  the  system  in  its  present  state. 

Even  if  the  pneumatic  gun  be  but  a  step  leading  to  something  better,  it  must 
be  borne  in  mind  that  charges  of  high  and  sensitive  explosive  have  never 
before  been  safely  thrown  in  such  large  masses  and  with  such  accuracy. 

I  think  it  a  duty  to  speak  of  the  way  in  which  this  gun  has  been  presented. 
Too  frequently  new  inventions  are  offered  in  the  shape  of  crude   ideas  on 
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paper,  to  be  developed  at  the  Government's  expense  and  to  the  inventor's 
profit.  To  this  rule  the  pneumatic  dynamite  gun  has  been  a  notable  exception, 
for  it  was  laid  before  the  department  as  a  weapon  ready  for  use,  to  be  accepted 
or  rejected  on  its  merits.  As  a  solution  at  hand  of  a  serious  problem,  not  prob- 
ably final,  but  likely  to  serve  a  useful  end  for  some  time  to  come,  I  can  bat 
think  it  was  wise  for  the  Department  to  test  the  gun  on  a  practical  scale.  Time 
alone  can  show  how  permanent  will  be  this  addition  to  existing  modes  of 
attack.  If  it  fails  under  conditions  of  actual  service  we  shall  be  no  worse  than 
before.  If,  on  the  other  hand,  it  succeeds,  how  much  regret  will  we  be  spared  I 
For  once  will  be  broken  the  record  of  indifference  to  American  inventions  as 
exemplified  in  the  cases  of  Treadwell's  built-up  gun,  Chambers' slotted  screw 
breech  mechanism,  Hotchkiss'  non-recoil  guns,  etc.,  etc.,  all  of  which  had  to 
cross  the  ocean  to  find  due  appreciation. 

I  must  deprecate  the  author's  suggestion,  implied  if  not  expressed,  that  it 
is  idle  to  seek  safe  projection  of  high  explosives  from  powder  guns  coupled 
with  penetration  of  armor  plates.  Whether  these  can  be  secured  or  not, 
experiment  alone  can  determine,  but  no  one  should  question  the  utility  of  the 
research.  The  air  gun  can  never,  broadly  speaking,  get  through  armor — the 
powder  gun  can. 

The  highest  prudence  demands  our  finding,  if  possible,  a  means  of  bursting 
our  shells  with  maximum  destructive  effect  after  penetration,  that  no  part  of 
our  enemy  may  escape.  I  am  certain  that  this  result  will  be  reached  in  the 
near  future.  While  such  shells  cannot  be  expected  to  contain  so  large  a  pro- 
portion of  explosive  as  the  thin-walled  case  of  the  pneumatic  projectile,  yet  the 
damage  inflicted  by  the  former  behind  the  armor  will  doubtless  be  more  serious 
than  that  produced  by  the  latter  outside  the  plating. 

Nor  can  I  share  the  author's  belief  that  thin  cases  of  high  explosives  will 
not  be  fired  from  powder  guns.  Their  velocity  may  be  lower  than  the  present 
standard  2000  f.  s.,  but  I  am  confident  that  safety  and  a  fair  degree  of  range  and 
accuracy  will  be  secured. 

High  powered  guns  must  be  carried  at  sea.  Is  it  not  obligatory  on  us  to 
seek  a  means  by  which  they  may  be  made  at  will  to  do  the  same,  work  as  the 
pneumatic  gun  ?  Captain  Zalinski  should  remember  that  the  same  spirit  which 
recognized  the  possibilities  of  his  weapon  can  never  be  satisfied  with  standing 
still.  If  something  better  be  found  it  will  surely  be  adopted;  if  it  be  a  good 
thing  in  a  different  yet  allied  field,  then  we  will  have  two  strings  to  one  bow — 
two  modes  of  attack. 

In  conclusion,  let  me  suggest  that  the  weapon  developed  by  Captain 
Zalinski  is  as  yet  experimental,  and  has  still  to  undergo  the  crucial  test  of 
practice  afioat.  Whatever  be  the  outcome,  let  this  be  said  of  the  naval  ser- 
vice, that  it  treated  the  newcomer  with  courtesy  and  without  prejudice,  and  that 
the  latter  stood  or  fell  after  a  fair  and  impartial  trial. 

Newport,  U.  h^  January  31,  1888. 

Captain  E.  L.  Zalinski. — Mr,  Chairman  and  Gentlemen: — As  suggested  by 
Lieut.-Coramander  Barber,  it  has  been  a  rather  noteworthy  feature  in  all  discus- 
sions and  criticisms  made  by  army  and  navy  officers,  that  they  would  concede 
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a  possible  field  oi  usefulness  for  the  pneumatic  gun  for  the  of^er  branch  of  the 
service.  This  is  exemplified  by  the  remarks  of  General  Abbot  and  Admiral 
Simpson. 

General  Abbot  points  out  the  danger  of  the  fixed  mines  of  the  defense  being 
exploded  by  the  aerial  torpedo  shell.  He  thus  concedes  the  probability  of  the 
enemy  being  able  to  destroy  his  fixed  mines  should  they  be  equipped  with 
pneumatic  guns  for  countermining.  This  they  will  certainly  attempt  before 
endeavoring  to  run  the  gauntlet  of  the  fixed  mines  and  shore  defenses.  They 
can  countermine  as  readily  at  night  and  with  as  great  certainty  of  results  as  in 
the  daytime.  Should  the  mines  be  set  for  contact  rather  than  judgment  firing, 
as  would  be  the  case  for  night  defense,  the  countermining  operations  of  the 
enemy  would  simply  be  facilitated  ;  the  countermining  shell  would  in  this 
case  have  a  larger  effective  radius.  To  attempt  to  supply  the  place  of 
exploded  mines  by  slow-moving,  uncertain,  and  expensive  dirigible  torpedoes 
would  be  difficult  and  unreliable  in  the  daytime  ;  much  more  would  this  be  the 
case  at  night. 

The  pneumatic  guns  used  by  the  defense  would  cover  very  large  fields  which 
it  would  be  enormously  expensive  to  cover  entirely  by  fixed  mines.  Besides 
this,  if  the  fixed  mines  are  of  proper  design,  an  exact  knowledge  of  the  location 
of  those  unexploded  by  the  enemy's  countermines  would  be  at  hand.  The 
pneumatic  guns  need  not  be  directed  on  those  portions  of  the  torpedo  field 
still  intact  and  operative,  and  they  could  be  concentrated  on  other  portions 
where  the  enemy's  countermining  operations  or  our  own  act  had  removed  the 
fixed  mine  defenses. 

It  should  not  be  overlooked  that  an  entire  system  or  group  of  mines  may  be 
rendered  innocuous  by  injury  of  the  cables  or  the  ducts  leading  to  the  operating 
rooms.  It  is  probable  that  an  enemy  will  endeavor  to  ascertain  the  position  of 
the  operating  chambers  and  the  plans  of  the  entrances  to  the  same.  They  may 
not  be  unsuccessful,  and  they  might  use  their  countermining  shells  so  as  to 
destroy  the  operating  cables  of  the  system.  This  portion  of  the  defense,  the 
fixed  mines,  may  thus  be  rendered  innocuous. 

It  is  hardly  possible  to  imagine  a  complete  and  efficient  alternative  defense 
being  effected  by  the  slow-moving  and  difficultly  directed  torpedoes  called 
"dirigible." 

It  is  true  that  the  pneumatic  guns  are  somewhat  easily  injured  if  hit  and 
exposed  fully  to  the  enemy's  fire  ;  but  they  may  be  very  thoroughly  protected 
in  sunken  emplacements  not  exposed  to  the  enemy^s  direct  fire.  It  is  impos- 
sible to  conduct  operations  of  war  without  receiving  some  injury  occasionally. 
Provision  is  made  for  this  by  having  a  larger  number  of  guns. 

The  fire  of  the  pneumatic  guns  is  characterized  as  **  mortar  "  fire  both  by 
General  Abbot  and  by  Admiral  Simpson.  As  the  guns  of  the  dynamite  gun 
cruiser  are  fixed  at  an  angle  of  16^ — and  it  is  not  proposed  usually  to  fire  much 
above  that  angle — it  must  be  due  to  misinformation  that  these  distinguished 
officers  should  have  called  fire  at  this  angle  *'  mortar  fire."  They  certainly 
would  not  characterize  powder  guns'  fire  at  16°  elevation  as  being  **  mortar 
fire,"  unless  a  new  classification  is  made  as  to  artillery  fire. 
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General  Abbot  concedes  the  utility  of  the  gun  for  the  Navy  when  **  mortar** 
fire  is  needed  for  use  from  shipboard,  //igh  angle  fire  with  low  velocities  /> 
needed  from  shipboard.  Experiences  at  Alexandria  and  elsewhere  have  shown 
that  long  range  firing  from  shipboard  is  practically  useless,  and  that  ships  will 
have  to  come  to  close  quarters  of  from  one  to  two  miles  to  produce  any  effect 
on  modern  fortifications.  If  many  of  these  are  sunken  emplacements  or  on 
high  ground,  the  very  high  velocities  of  the  high  powder  guns  will  cause  the 
shell  to  pass  over  the  works  rather  than  to  drop  within  them.  The  high  angle 
fire  and  curved  trajectory  of  the  pneumatic  guns  will  in  these  cases  be  espec- 
ially advantageous  rather  than  detrimental. 

General  Abbot  is  cognizant  of  the  difficulties  involved  in  placing  fixed  mines 
where  the  tidal  currents  are  swift  and  where  the  tides  rise  and  fall  considerably. 
In  many  such  places  fixed  mines  can  hardly  be  placed  so  as  to  be  efficient  at 
all  times.  Dirigible  torpedoes  in  such  channels  become  even  more  difficult  to 
direct  Foreign  torpedo  authorities  have  recognized  this,  and  have  conceded 
that  the  pneumatic  gun  will  in  these  cases  fill  a  place  in  the  defense  aot 
possible  by  any  other  appliance  yet  presented  for  practical  use. 

Lieutenant-Commander  Barber,  in  his  remarks,  has  made  an  analysis  of  the 
conditions  involved  in  use  on  shipboard  which  is  valuable  and  instroctive. 
I  have  endeavored  not  to  absolutely  insist  on  explosive  gelatine  as  against 
gun-cotton.  If,  however,  in  time  of  war  it  is  found  that  the  gelatine  is  most 
desirable  on  account  of  its  superior  ^* volumetric''^  energy,  provisions  can  be 
made  against  possible  deterioration  by  cooling  the  magazine  by  means  of  com- 
pressed air  or  other  method.  In  no  case  would  it  be  necessary  to  handle  the 
gelatine  or  other  explosive,  as  it  would  be  made  up  in  suitable  cartridges  and 
the  shell  loaded  before  being  placed  on  shipboard.  The  danger  mentioned  by 
Commander  Barber,  of  the  crew  becoming  affected  with  severe  headaches  dae 
to  handling  these  explosives,  will  be  avoided. 

Commander  Barker  deserves  great  credit  for  having  been  the  pioneer  in  the 
attempts  to  throw  high  explosives  from  powder  guns,  and  in  this  direction  he 
has  really  done  more  than  the  recent  much  vaunted  exploits  of  Graydon. 
Unlike  the  latter,  I  believe  Commander  Barker's  experiments  are  about  the 
only  ones  that  have  not  ended  in  the  dissolution  of  the  gun.  Notwithstanding 
his  success  in  this  way,  it  is  agreeable  to  see  that,  without  giving  up  the  idea  of 
throwing  high  explosives  as  bursting  charges  of  powder  gun  shell,  he  recognizes 
the  independent  field  of  the  pneumatic  gun  torpedo.  iLis  true  that  the  shell 
used  in  the  Silliman  trial,  could  have  been  inserted  in  the  bore  of  a  9-inch 
powder  gun,  but  it  is  not  yet  established  that  it  could  have  been  fired  oat  of  it 
so  readily. 

Commander  Goodrich  recognizes  the  danger  incidental  to  the  greater  initial 
acceleration  of  the  sub-calibre  shell  when  used  in  the  pneumatic  gun,  yet  he 
pronounces  emphatically  that  the  high  explosives  will  be  thrown  from  powder 
guns.  As  I  have  previously  pointed  out,  the  real  question  at  issue  is  not  the 
throwing  of  charges,  which  form  but  a  small  percentage  of  the  total  mass  of 
the  projectile.  The  possibility  of  doing  this  is  conceded.  No  success  can  be 
claimed  for  the  gunpowder  method  until  the  percentage  of  the  high  explosive 
thrown  has  been  at  least  fifty  per  cent  of  the  weight  of  the  projectile,  and  until 
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this  has  been  done  not  less  than  one  hundred  successive  times  without  prema- 
ture explosions  taking  place  either  in  the  gun  bore  or  ju^t  outside. 

Had  Professor  Munroe  carefully  read  some  of  the  papers  previously  pub- 
lished on  the  gun  experiments,  and  portions  of  which  he  had  republished  in 
the  U.  S.  Naval  Institute  Proceedings,  he  would  have  seen  that  the  value  of  a 
tamped  charge  as  compared  to  an  untamped  charge  had  been  fully  recognized 
and  that  definite  experiments  had  been  tried  proving  this.  These  experiments 
were  made  by  explosions  of  charges  suspended  against  iron  plates  and  by  firing 
the  charges  from  the  pneumatic  gun  against  the  iron  plates.  The  Professor 
misapprehends  as  to  the  arrangement  of  the  shell.  It  is  not  intended  that  the 
part  containing  the  charge  is  to  be  crushed  on  impact  before  explosion  can 
take  place.  The  electrical  arrangements  are  such  as  to  insure  explosion  before 
the  body  of  the  shell  can  be  crushed.  In  this  way  the  tamping  effect  of  the 
encasing  shell  is  obtained,  as  well  as  from  the  initial  detonation  taking  place 
at  the  rear  of  the  charge. 

Lieutenant  Staunton  is  mistaken  in  the  assumption  that  the  Whitehead  tor- 
pedo is  considered  a  success  in  Europe,  if  one  may  judge  from  the  reports  of 
trials  as  given  by  the  professional  publications.  Future  trials  under  service 
condition  will  alone  fix  the  relative  value  of  the  powder  gun,  the  automobile 
torpedo,  and  the  aerial  torpedo  of  the  pneumatic  torpedo  gun.  When  the  auto- 
mobile torpedo  misses  the  ship  it  is  lost ;  if  the  aerial  torpedo  misses  the  ship 
it  still  -has  certain  chances  of  efficiency.  The  change  of  range  will  be  obtained 
by  a  device  which  avoids  the  necessity  of  constantly  changing  the  pressure. 
This  can  be  done  continuously  with  the  change  of  range,  so  that  the  gun  may 
be  fired  at  any  instant  chosen.  It  was  not  intended  to  advocate  the  entire  dis- 
placement of  the  automobile  torpedo  in  the  naval  armament  by  the  pneumatic 
gun.  There  is  doubtless  a  field  of  usefulness  for  these  when  coming  to  close 
quarter  work  and  for  surprise  attacks. 

Admiral  Simpson  objects  to  the  use  of  the  gun  on  shipboard  on  account  of 
the  necessary  paraphernalia  of  reservoirs  and  compressors.  These,  however, 
have  been  accepted  in  a  more  limited  degree  for  use  in  connection  with  White- 
head torpedoes  in  foreign  navies.  They  will  also  be  requii^ed  for  use  with 
pneumatic  systems  of  gun  carriages,  cooling  processes,  etc.  The  compressors 
do  not  take  up  much  room,  and  the  reservoirs  can  be  distributed  so  as  to  inter- 
fere but  very  little  with  the  space  required  for  other  purposes.  It  is  a  notable 
fact  that  the  modern  ship  of  war  is  a  very  much  more  complex  affair  than  war 
ships  of  the  past,  a  large  variety  of  engines  are  required  and  the  ship  is  a  mass 
of  machinery.  Progress  in  naval  warfare  has  continually  replaced  steam  for 
manual  power.  The  naval  officer  of  the  past,  returning  to  earth,  would  be  hor- 
rified to  see  the  extent  to  which  the  mechanical  engineer  and  machinist  replaces 
and  supplements  the  sailorman  of  his  day. 

The  Admiral  does  not,  in  my  opinion,  give  full  consideration  to  the  chances 
of  successful  fire  due  to  the  relatively  large  horizontal  target  presented  by  the 
deck  and  the  large  danger  zone  surrounding  the  vessel.  It  would  appear  to  me 
that  these  chances  are  much  greater  than  those  attainable  by  the  best  known 
torpedo.  The  torpedo  used  in  the  Destroyer  has  a  range  of  only  100  yards,  and 
has  failed  in  trials  made  at  a  target  placed  at  a  less  distance.     So  far  as  I  can 
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learn,  a  shell  fully  charged  even  with  gun-cotton  has  never  been  fired  out  of 
the  l)cHtroyer*8  gun. 

It  in  idle  at  present  to  argue  farther  upon  this  matter  beyond  the  extent 
already  entered  into,  in  view  of  the  fact  that  practical  trials  will  be  made  very 
■oon  with  the  guns  mounted  on  the  pneumatic  dynamite  gun  cruiser.  This 
trial  should,  if  possible,  be  a  comparative  one  with  vessels  using  high  power 
guns  and  with  torpedo  boats  carrying  the  best  known  automobile  and  dirigible 
torpedoes. 

Superhuman  certainty  of  action  is  not  claimed,  but  a  high  relative  factor  of 
eAicicncy,  it  is  hoped,  will  be  established  by  such  trials.  As-  stated  by  the 
Admiral,  it  is  true  that  a  single  torpedo  boat  carrying  the  pneumatic  torpedo 
gun  may  be  disabled  by  an  enemy's  fire  before  getting  in  a  successful  blow, 
but  this  is  much  more  the  case  with  the  ordinary  torpedo  boat  and  torpedo  boat 
cruisers  which  are  advocated  by  the  Admiral.  These  last  must  approach 
within  at  least  four  hundred  yards,  whilst  the  torpedo  boat  with  the  pneumatic 
torpedo  gun  can  commence  operations  at  more  than  three  times  that  distance. 
In  this  connection  I  quote  from  the  Admiral's  very  able  paper  on  "  Modern 
Ships  of  War  "  :  **  The  torpedo  boat  is  undoubtedly  one  of  the  features  which 
■hould  be  introduced  into  our  new  Navy,  not  only  for  their  possible  use  on  the 
high  seas,  but  for  the  purpose  of  supplementing  the  harbor-defense  vessels ; 
while  the  type  of  vessel  known  as  the  torpedo  boat  catcher  would  be  a  power- 
ful auxiliary  to  the  armored  cruisers  on  the  first  line,  or  the  more  powerful 
vessels  forming  the  second  line  of  the  coast  defense."  It  is  evident  that  the 
Admiral,  in  common  with  other  authorities,  considers  the  risk  involved  in 
approaching  a  war  vessel  by  torpedo  boats  unavoidable  and  to  be  accepted. 
I  cannot,  therefore,  having  such  excellent  authority,  accede  to  the  assertion  that 
the  torpedo  boat  carrying  the  pneumatic  torpedo  gun  will  certainly  be  destroyed 
by  the  enemy's  tire  before  it  has  a  chance  of  injuring  the  vessel  attacked. 

Attempts  to  tire  large  charges  of  high  explosives  out  of  powder  guns  have 
been  persistently  made  by  European  nations  as  well  as  by  ourselves,  and  have 
invariably  ended  in  failure.  Italy  has  been  willing  to  purchase  a  gun  for  trial, 
and  indeed  h^s  been  constantly  urging  haste  as  to  its  construction,  shipment, 
and  trial.  This  does  not  indicate  that  the  question  has  been  solved  abroad,  as 
appears  to  be  the  opinion  of  General  Abbot  and  others.  Certainly  all  attempts 
in  this  country  have  utterly  failed  when  the  charges  to  be  thrown  formed  more 
than  seven  per  cent  of  the  total  weight  of  the  shell. 

It  does  not  seem  probable  that  the  attempt  to  make  the  "dog  wag  the 
tall,'*  in  the  manner  suggested  by  Admiral  Simpson,  is  likely  to  succeed,  in 
view  ot  past  expeiicnce.  To  desensitize  the  explosive  to  the  extent  of  enab- 
Wvkfn  it  to  be  tiied  in  powder  gun  shells,  when  it  forms  a  large  percentage 
of  the  weight  o!  the  latter,  docs  not  appear  to  be  compatible  with  a  probability 
of  its  producing  maiked  etTects  when  it  is  to  be  exploded  against  or  within  an 
ainiv^rd  target.  The  very  condition  of  stability  which  prevents  the  resolution 
of  the  expulsive  into  its  constituent  gases  when  the  explosive  is  subjected  to 
a  vt  lY  so\  VIC  »hock,  as  \*hcn  toiccd  Horn  the  pow».'.er  gun,  wv>ulc!  ir.iiitatc  against 
the  piobability  of  the  vciv  ready  and  lapid  resolution  and  evolution  of  its  gases 
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which  produce  the  great  effects  of  the  high  explosives.  When  shell  charged 
with  considerable  quantities  of  high  explosives  have  been  successfully  fired 
through  armor  exceeding  ten  (10)  inches  and  made  to  explode  after  complete 
perforation  and  penetration,  it  will  be  time  enough  to  consider  the  feasibility 
of  doing  the  same  with  bursting  charges  of  the  high  explosives. 

The  French  experiments  with  mellinite  have  not  been  universally  successful. 
They  have  certainly  met  with  some  disastrous  failures,  as  have  other  European 
powers  in  their  efforts  to  throw  high  explosives  out  of  ordinary  powder  guns. 
The  simple  fact  that  the  French  are  manufacturing  thin  steel  shell  of  21  cm. 
calibre  does  not  necessarily  imply  continued  confidence  in  their  ability  to  use 
mellinite  or  other  high  explosive  out  of  the  powder  guns.  It  may  be  that  they 
contemplate  the  use  of  these  same  shell  as  torpedo  shell  loaded  with  large 
charges  of  gunpowder,  after  the  manner  of  the  Germans.  They  are  not  likely 
to  publicly  announce  their  intention  to  renounce  mellinite  after  their  unqualified 
statements  as  to  the  successes  obtained.  The  resulting  failures^  that  have 
leaked  out  were  not  announced  as  frankly  as  were  the  preliminary  successes. 

Although  a  slight  degree  of  success  has  been  obtained  by  dirigible  balloons, 
it  is  not  immediately  probable  that  this  means  of  navigation  is  to  replace  all 
other  means. 

The  mere  statement  that  it  is  probable  that  very  I^rge  charges  are  to  be 
thrown  out  of  ordinary  powder  guns  should  not  prevent  present  action  as  to  the 
adoption  of  a  method  which  has  proved  successful  beyond  any  other  heretofore 
tried. 

Certainly  it  would  not  appear  to  be  justifiable,  for  the  United  States 
especially,  to  limit  its  armament  to  ordinary  torpedoes,  in  view  of  the  possi- 
bilities opened  by  the  pneumatic  gun.  It  will  hardly  be  accepted  by  Admiral 
Simpson  that  we  should  desist  from  preparing  to  build  built-up  steel  guns 
because  some  one  prophesies  that  cast  steel  guns  of  large  calibre  can  be  built 
in  the  near  future.  This  policy  would  result  in  nothing  being  ever  done, 
because  a  time  will  never  come  when  some  enthusiast  may  not  predict  that 
something  better  than  existing  means  and  methods  will  be  adopted  in  the  near 
future.     It  is  this  very  spirit  which  the  Admiral  deprecates  as  to  guns  and  ships. 

We  cannot  always  afford  to  await  future  developments.  We  must  provide 
the  best  that  has  been  found  to  be  successful.  When  something  better  is 
developed,  that  in  turn  must  replace  the  former.  Armaments  must  be  changed, 
as  are  the  tactics  of  an  army,  to  conform  to  ever  changing  developments  of  the 
art  of  war.  It  involves  expense,  but  it  is  the  insurance  a  nation  pays  to  pro- 
vide for  its  defense. 

Come  what  may,  we  have  at  hand  a  weapon  which  enables  us  to  meet  the 
most  powerful  ironclad  afloat  with  a  chance  of  obtaining  success.  Can  this  be 
said  of  any  other  weapon  we  now  have  or  are  likely  to  have  within  the  next 
few  years  ?  Forlorn  hope  as  it  may  seem,  our  gallant  naval  officers  will 
welcome  the  opportunities  which  the  pneumatic  gun  places  in  their  hands. 
Arguments  as  to  the  probable  use  of  gunpowder  for  this  purpose  will  be  rele- 
gated to  the  times  when  it  becomes  an  accomplished  fact. 
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NOTES  ON  THE  NAVAL  BRIGADE. 
By  Ensign  William  Ledyard  Rodgers. 


The  study  of  military  affairs  should  always  be  interesting  to  naval 
officers,  for  it  has  always  been  the  pride  of  every  navy  that  no  mode 
of  fighting  could  be  altogether  foreign  either  to  its  inclinations  or 
abilities ;  but  aside  from  this,  military  tactics  may  frequently  throw 
great  light  on  purely  naval  matters.  For  instance :  many  of  the 
fire  regulations  and  much  of  the  fire  tactics  of  field  artillery  are 
directly  applicable  in  naval  gunnery;  and  the  experience  of  the 
German  infantry  in  1870-71  may  even  be  applied  to  the  subject  of 
armor  protection,  since  it  was  then  observed  that  as  the  Germans 
advanced,  the  opening  of  their  fire  was  attended  by  a  large  diminu- 
tion of  their  own  losses.  Hence  it  follows  that  the  gunnery  skill  of  a 
ship's  crew  forms  a  part  of  her  protection  as  well  as  of  her  offensive 
powers,  and  it  does  not  seem  a  strained  conclusion  to  say  that,  in 
proportion  as  a  navy  develops  skill  in  gunnery  above  that  of  other 
nations,  it  may  afford  to  diminish  the  amount  of  protection  of  its  ships 
and  apply  the  consequent  saving  of  weight  in  other  directions.  And 
again,  the  employment  of  cavalry  offers  so  many  striking  analogies 
with  that  of  torpedo  boats  that  naval  tacticians  cannot  fail  to  find  the 
study  of  cavalry  operations  very  suggestive. 

Duties  and  capabilities  of  the  Naval  Brigade, — Prior  to  all 
discussion  of  details  we  must  form  a  clear  idea  of  what  the  Brigade 
may  be  called  upon  to  do  and  of  what  it  is  able  to  do.  An  examina- 
tion of  the  services  of  the  Brigades  of  this  and  other  countries  during 
the  present  century  will  show  that  when  the  officers  have  been 
acquainted  with  military  principles  and  the  men  armed  and  drilled  as 
the  soldiers  of  the  time,  their  operations  have  always  been  creditable 
and  usually  successful,  as  in  Maryland  in  1814,  in  the  Franco-German 
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war,  and  in  Ashantee  in  1873  before  the  arrival  of  troops;  while  on 
the  other  hand,  failure  to  conform  to  recognized  military  principles 
has  always  been  disastrous,  as  at  Fort  Fisher,  and  in  Formosa  in 
1867.  The  actions  in  Formosa  and  Ashantee  illustrate  the  necessity 
for  the  acquaintance  of  commanders-in-chief  with  military  strategy  ; 
the  others,  the  necessity  for  the  use  of  proper  arms  and  tactics  by  the 
men  and  officers. 

From  a  consideration  of  the  operations  of  the  Naval  Brigade  it  is 
seen  that  it  has  been  able  to  operate  on  shore  for  a  long  time  only 
when  with  an  army  with  complete  transport,  or  when  transport  and 
supply  were  furnished  by  the  local  means  at  hand.  Two  or  three 
days  is  the  limit  of  time  for  which  a  Naval  Brigade  may  be  consid- 
ered independent.  The  organization  of  the  staff,  however,  should 
provide  for  transportation  and  supply  for  as  long  a  time  as  necessary 
when  with  the  army  or  with  auxiliaries.  In  regard  to  equipment,  the 
forces  should  be  armed  with  soldiers'  weapons,  never  with  the  naval 
cutlass  and  pistol,  and  the  personal  equipment  should  be  as  light  as 
possible.  In  regard  to  operations,  the  Naval  Brigade  has  been 
called  upon  to  fight  against  civilized  enemies  equipped  and  armed 
in  the  most  recent  manner ;  against  half-civilized  and  savage  enemies 
imperfectiy  armed  ;  and  finally,  it  has  been  used  in  street  fighting  and 
to  suppress  civil  disorder,  so  that  its  proper  employment  in  all  these 
cases  should  be  considered. 

FORCES  AT  OUR  DISPOSAL. 

The  forces  which  we  have  on  shipboard  are  seamen,  marines, 
engineer's-force,  and  non-combatants.  The  number  and  prominence 
of  non-combatants  in  our  service  is  entirely  too  great,  and  it  is  impos- 
sible to  have  a  thoroughly  effective  navy  when  the  best  offers  and 
rewards  are  made  to  men  who  are  never  trained  to  the  use  of 
weapons. 

The  engineer*s-force  forms  a  large  part  of  every  complement,  and 
will  be  larger  in  the  new  ships.  As  the  seamen  are  expected  to  be 
seamen  and  combatants,  so  the  engineer's-force  should  be  trained  to 
the  use  of  weapons,  and  should  form  part  of  the  landing  force ;  for  when 
operating  on  shore,  it  would  usually  be  that  part  of  the  complement 
which  could  most  easily  be  spared  from  the  ship. 

There  seems  to  be  a  growinj^  impression  in  the  service  at  large 
that  henceforward  the  principal  distinction  between  seamen  and 
marines  should  be  in  discipline  and  uniform,  not  in  different  capa- 
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bilities  and  a  division  of  duties.  Already  official  reports  speak  of  the 
entire  efficiency  of  bluejackets  as  sentries  and  as  infantry;  and 
although  the  marines  have  always  exercised  at  great  guns,  yet  they 
must  be  made  even  more  familiar  with  artillery,  for  they  will  no  longer 
be  able  to  stand  on  deck  as  riflemen  opposed  to  the  machine  gun 
fire  of  modern  ships.  Fortunately  they  recognize  this  necessity  and, 
as  shown  by  their  part  in  the  discussion  of  a  recent  prize  essay,  they 
are  ready  to  assume  charge  ofthe  secondary  battery  and  of  submarine 
mining.  It  is  evident  that  when  marines  and  seamen  can  each  under- 
take all  combatant  duties,  the  general  efficiency  of  tlie  service  will  be 
much  increased. 

REGULfATIONS  REGARDING  LANDING  FORCES. 

There  are  no  regulations  or  instructions  in  regard  to  the  landing 
forces  in  our  Navy.  A  commanding  officer  has  perfect  liberty  with 
regard  to  the  organization,  drill,  and  tactics  of  his  own  force,  and  may 
equip  it  in  any  way  he  likes,  using  the  weapons  and  stores  furnished 
to  his  ship.  It  is  true  that  Upton's  Infantry  Tactics  are  generally 
adopted  throughout  the  service,  but  this  is  only  because  it  is  most 
convenient  to  conform  to  the  usage  of  the  marines ;  Mason's  Artillery 
Tactics  are  simply  "  authorized  for  trial."  In  the  Ordnance  Instruc- 
tions we  find  only  **  suggestions  "  which,  however  admirable  in  them- 
selves, are  as  much  out  of  place  in  such  a  book  as  suggestions  would 
be  on  the  part  of  a  commanding  officer  under  fire.  If  naval  forces  are 
to  operate  on  shore  it  is  essential  for  officers  to  have  some  knowledge 
of  military  affairs,  and  the  Ordnance  Instructions  should  indicate 
clearly  and  decisively  what  is  required  of  a  landing  force  in  organiza- 
tion, equipment,  drill,  and  tactics,  and  how  much  latitude  in  details 
is  granted  to  commanding  officers. 

GENERAL  REQUIREMENTS  FOR  LANDING  FORCES. 

Any  plans  adopted  with  reference  to  the  Naval  Brigade  should 
comply  with  the  following  conditions  : 

1.  The  organization,  equipment,  instruction  drill,  and  system  of 
tactics  on  all  ships  should  conform  to  a  standard. 

2.  The  tactical  and  administrative  units  should  be  small  and  should 
correspond,  as  far  as  possible,  with  the  divisions  on  shipboard.  This 
enables  men  to  be  always  under  their  own  divisional  officers. 

3.  Permanent  auxiliary  bodies  should  be  employed,  as  far  as  neces- 
sary, to  prevent  weakening  the  combatant  units  for  non-combatant 
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service.    These  auxiliary  bodies  should  have  training  and  exercise  in 
their  special  duties. 

4.  The  organization  should  permit  the  ready  combination  of  differ- 
ent landing  forces,  and  should  include  about  half  the  complement  of 
the  ship. 

5.  The  force  should  be  able  to  carry  three  days'  rations. 

6.  The  armament  and  equipment  should  be  as  much  like  that  of 
the  army  as  naval  exigencies  will  allow ;  this  applies  particularly  to 
ammunition. 

7.  A  certain  proportion  of  stores  and  provisions  on  every  ship 
should  be  made  up  in  small  packages  suitable  for  issue  to  and  trans- 
portation by  small  forces. 

8.  Both  officers  and  men  should  understand  the  tactical  use  of 
their  weapons  and  have  a  clear  idea  of  the  performance  of  their  duties, 
and  in  drill  and  instruction  specified  attainments  should  be  required. 

9.  Petty  officers  should  be  granted  authority  and  responsibility 
and  assured  position  such  as  non-commissioned  officers  of  marines 
now  have. 

• 

RELATIONS  OF  LANDING   FORCES  TO  GENERAL  ORGANIZATION   OF 

THE  SHIP. 

A  large  ship's  complement  is  a  necessary  basis  for  an  effective 
landing  force.  Four  years  of  blockade  against  a  much  inferior 
enemy  established  the  practice  of  undermanning  our  vessels  ;  but  as 
our  new  ships  are  masted  and  therefore  presumably  intended  for 
general  service,  their  complements  should  be  large  enough  to  pro- 
vide against  desertions  and  other  losses  and  to  admit  of  landing  an 
effective  force  without  destroying  the  efficiency  of  the  ship  herself. 
It  is  true  that  our  ships  have  about  the  same  complements  as  the 
English,  but  that  service  also  has  become  accustomed  to  small  crews 
by  successes  and  by  the  necessity  of  maintaining  the  first  fleet  in  the 
world  with  voluntary  enlistments  only.  The  complements  of  other 
nations  are  larger. 

As  the  importance  of  the  watch  bill  has  been  greatiy  diminished  by 
the  introduction  of  steam,  it  would  seem  advisable  to  make  the  quarter 
bill  the  basis  of  the  organization  of  the  ship's  company.  Officers  and 
men  after  being  once  assigned  to  divisions  should  retain  them 
permanently  without  regard  to  seniority  or  changes  in  the  watch  bill ; 
and  officers  should  be  granted  the  control  of  the  internal  organization 
of  their  divisions,  and  should  fill  out  the  details  of  the  various  bills  in 
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conformity  with  the  general  plans  of  the  executive  officer.  The  watch 
bill  alone  should  be  entirely  in  the  hands  of  the  executive.  This 
plan  would  relieve  the  executive  of  much  work  and  increase  general 
efficiency. 

The  present  system  of  messing  is  far  from  satisfactory,  and  when 
the  landing  force  is  disembarked  the  entire  mess  service  is  thrown 
into  confusion.  The  system  adopted  on  the  training  ships  of  issuing 
rations  to  the  ship's  company  in  bulk,  and  apportioning  them  when 
serving  out,  is  much  more  economical,  saves  a  number  of  mess  cooks, 
and  promotes  cleanliness  on  the  berth  deck.  It  is  as  suitable  to  the 
requirements  of  the  Naval  Brigade  as  it  is  to  those  of  the  service  in 
general. 

One  of  the  first  requisites  for  an  efficient  landing  force,  as  for  an 
efficient  man-of-war  in  general,  is  that  no  recruits  should  be  allowed 
on  board  cruising  men-of-war.  Musketry  instruction  and  field  artillery 
exercises  can  only  be  carried  out  fully  on  shore ;  and  it  is  strange  that 
the  system  of  training  on  shore  which  has  given  such  good  results  for 
apprentices  on  the  New  Hampshire  should  not  be  adopted  for  all 
recruits  in  the  service.  This  would  require  a  longer  term  of  enlistment 
to  permit  time  for  a  cruise  before  discharge.  To  this  long  term  of 
enlistment  and  training  in  barracks  is  greatly  due  the  superior  efficiency 
of  the  general  body  of  marines  on  shipboard. 

ORGANIZATION  OF  THE  LANDING  FORCE. 

Hereafter,  in  this  paper,  the  term  **  landing  force  "  will  be  applied  to 
the  organization  of  the  seamen  and  marines  of  a  single  ship  for  military 
duties  on  shore,  **  Naval  Brigade  "  to  a  combination  of  landing  forces, 
and  **  Brigadier  "  to  brigade-commanders. 

The  unit  of  organization  suggested  in  the  present  Ordnance  Instruc- 
tions is  one  which  seems  very  suitable  ;  it  is  small  and  may  be  readily 
divided  into  four  parts,  each  of  which  is  a  convenient  size  for  the  com- 
mand of  a  petty  officer.  The  combatant  unit  should  therefore  consist  of 
a  company  of  32  men,  4  petty  officers,  and  either  one  or  two  commis- 
sioned officers,  according  to  the  ship's  complement,  but  preferably  the 
latter.  This  organization  should  act  either  as  an  infantry  company  or 
as  a  gun's  crew,  the  men  not  required  to  man  and  drag  the  gun  acting 
as  its  permanent  escort  and  as  a  relief  crew,  according  to  the  system 
of  the  Italian  naval  field  artillery.  The  auxiliaries  consist  of  the 
pioneers,  cooks,  medical  force,  signalmen,  buglers,  servants,  and 
armorers.    The  pioneers  should  be  drawn  from  the  mechanics  and 
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torpedo  men,  and  should  be  in  number  one  more  than  the  number  of 
companies  in  the  landing  force  of  the  ship ;  the  cooks  should  be  as  many 
as  the  pioneers.  The  medical  force  should  consist  of  surgeon,  apothe- 
cary, and  two  stretchermen  for  each  landing  force  of  one  or  two 
companies,  and  two  more  stretchermen  for  every  two  additional 
companies  in  the  force.  Two  signalmen  should  go  with  every  landings 
force,  and  a  bugler  with  landing  forces  of  two  companies,  or  two 
buglers  for  larger  ones.  One  servant  for  officers  should  be  allowed 
for  every  two  companies  in  the  landing  force,  and  one  armorer  for 
each  landing  force.  One  officer  should  be  assigned  to  the  command 
of  all  the  auxiliaries.  The  whole  landing  force  should  be  under  the 
command  of  the  executive  officer,  who  should  have  an  aide  and  the 
master-at-arms  with  him. 

It  should  be  an  object  as  far  as  possible  to  have  the  ships*  guns' 
crews  of  such  a  size  that  whole  crews  might  be  readily  combined  to 
form  landing  companies  while  preserving  their  divisional  organization, 
leaving  other  complete  crews  on  board  for  the  defense  of  the  ship. 
Crews  of  ten  men  for  the  lighter  guns  and  of  twenty  for  the  heavier 
ones  would  form  half  and  quarter  companies,  with  one  or  two  super- 
numeraries to  fill  vacancies.  Each  company  should  if  possible  be 
drawn  entirely  from  one  division,  and  be  under  the  officer  of  that 
di\-ision.  In  a  ship  with  eight  6  inch  guns  and  two  great-gun  divisions, 
the  full  crews  of  four  guns  would  form  one  company,  and  the  other 
division  would  remain  on  board.  The  quarter  companies  would 
form  convenient  messes ;  all  the  members  of  each  mess  should  be  in 
the  same  watch. 

I::  diblr'.bui'.ng  the  force  among  the  boats,  each  half  company  of 
b^i:*:::  and  marines  should  have  one  boat  with  two  boat-keepers 
'<^-  'cZJzT.  TO  it.  The  auxiliaries  should  have  one  or  two  boats  each 
wtI.  tn  >  V.-it-kei-pers.  Some  of  the  launches  carrying  the  guns  will 
'^  li-'i't  '.T^'^yi'dT*  to  take  complete  companies,  but  most  of  the  artillery 
'fr-  '^z^,*^  -a  .11  be  divided  like  the  infantry. 

Tut  ^v'i-re  r'^'O.-r;  remaining  in  the  boats  should  be  occupied  as 
vr-.^rbVi.-v  \\'  rr.en  intended  to  remain  on  the  beach  to  throw  up 
c**^ie:.i»ei  i-'i-:  vr':v*re  for  re-embarkation,  giving  an  average  of  about 
•,»  *-Ti' »  :  .  e  •/,  V-  rv  r-.en  to  each  boat.  The  boat -keepers  and  the  other 
Tw»n  -.',  '\".\  '  'j\  *':.i  beach  should  belong  to  one  company  or  platoon 
«<♦,•: t«rf/,»:'.»r:  •',  <.'*  —.^etl'^er  under  their  divisional  officer,  who  should 
•lit  '.^^'Ji-  it-i  i*.er* 
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Infantry. — On  forming  a  Naval  Brigade  out  of  several  landing 
forces,  the  infantry  should  be  formed  into  divisions  of  two  companies 
each,  under  the  senior  of  the  two  company  officers,  still  preserving 
the  company  organization,  and  then  into  battalions  of  three  divisions 
each  (6  companies),  each  battalion  under  the  command  of  the 
executive  officer  of  a  ship,  who  will  be  accompanied  by  his  aide 
and  the  master-at-arms.  The  marine  companies  should  be  formed 
into  battalions  by  themselves,  but  as  for  the  rest,  it  should  be  the 
endeavor  to  associate  companies  from  one  ship  in  the  same  division, 
and  divisions  from  one  ship  in  the  same  battalion. 

The  auxiliaries  should  be  divided  among  the  battalions,  and  to  that 
end  each  pioneer,  cook,  etc.,  should  regard  himself  as  attached  to  a 
certain  company,  so  that  on  following  it  to  its  battalion  he  would  find 
there  the  rest  of  the  auxiliaries  necessary  to  complete  that  battalion. 
In  this  way  every  battalion  would  be  complete  in  itself,  forming  a  force 
of  216  rank  and  file,  30  to  40  auxiliaries,  and  from  10  to  16  officers, 
preferably  nearer  the  latter  number  (battalion  chief,  aide,  surgeon, 
officer  commanding  auxiliaries,  and  6  to  12  company  officers).  The 
auxiliaries  would  vary  a  little  in  number  in  the  different  battalions 
according  to  the  way  of  combining  the  landing  forces.  If  the  battalions 
are  numerous  enough,  they  should  be  grouped  together  in  fours, 
forming  commands  of  about  1080  men.  The  total  force  out  of  the 
ships  including  boat-keepers  and  beach  force  would  probably  average 
about  318  men  for  each  6-company  battalion. 

Artillery, — The  guns  should  be  formed  into  divisions  of  two  guns 
each,  and  then  into  batteries  of  4  or  6  guns  each,  according  to  the 
total  number.  The  machine  guns  should  be  kept  separate  from  the 
field  guns  if  there  are  enough  in  all  to  form  two  or  more  batteries. 
The  batteries  should  have  the  same  proportion  of  auxiliaries  as  the 
battalions,  and  a  six-gun  battery  would  therefore  be  of  exactly  the 
same  strength  as  a  battalion. 

As  battalions  and  batteries  are  fixed  in  organization  and  each  is 
complete  in  equipment,  their  chiefs  should  relieve  the  brigadier  of 
responsibility  in  many  details  and  so  facilitate  despatch  in  preparing 
for  service.  On  organizing  landing  forces  into  a  brigade,  the  officers 
attached  to  them  will  always  be  numerous  enough  to  furnish  the 
necessary  number  for  the  higher  commands  and  their  respective 
staffs  without  recourse  to  additional  officers. 

The  brigade  staff  should  consist  of  an  adjutant,  a  quartermaster 
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and  commissary,  a  surgeon  and  one  or  two  aides.  The  adjutant 
should  be  the  chief  of  staff,  issuing  necessary  orders  and  making  all 
details  for  guard  duty,  assignments  to  quarters  or  camping  ground, 
etc.  He  should  issue  the  orders  for  marches,  and  be  responsible  to 
the  brigadier  for  the  execution  of  all  his  directions.  He  should  have 
a  writer  to  receive  and  take  charge  of  the  daily  battalion  reports  and 
to  make  out  the  daily  brigade  reports  for  the  brigadier  and  to  keep 
the  brigade  log.  The  quartermaster  and  commissary  should  have 
charge  of  all  hired  or  impressed  labor,  of  pack  animals  and  teams, 
and  of  the  purchase  and  transport  of  all  stores  and  supplies  except 
those  carried  by  the  force  itself  for  immediate  use.  He  should  have 
under  him  an  officer  to  assist  him  in  issuing  clothing  and  provisions, 
in  paying  the  men,  and  in  keeping  the  necessary  accounts.  He 
should  be  further  aided  in  his  duties  by  a  detail  of  officers  and  petty 
officers,  according  to  the  size  of  the  force  and  its  probable  length  of 
service.  The  brigade  surgeon  should  be  entrusted  with  the  general 
direction  of  the  medical  force  and  of  sanitary  regulations  and  inspec- 
tions, and  should  be  consulted  as  to  the  location  of  quarters  and 
camping  grounds. 

If  the  stay  on  shore  is  to  be  for  more  than  two  or  three  days,  it 
will  be  necessary  to  provide  for  a  system  of  returns  and  accounts. 
For  this  purpose  each  company-chief  should  be  provided  with  a 
suitable  pocket  blank-book,  containing  a  few  pages  for  the  daily 
journal  of  his  company,  showing  the  work  done  by  his  force,  its 
details,  and  casualties,  and  orders  received  and  issued.  Other  pages 
should  be  for  a  daily  report  of  effective  strength  to  the  battalion-chief, 
similar  to  the  report  of  the  marine  guard  daily  submitted  to  the 
commanding  officer  on  shipboard,  and  others  still  should  be  for 
requisitions.  On  landing  for  long  periods,  the  pay  account  of  each 
man  should  be  furnished  to  his  company-chief,  who  should  draw  on 
the  quartermaster  when  he  desires  to  pay  off.  All  requisitions,  as 
well,  should  be  made  out  by  company-chiefs  and  issued  through  them. 
All  the  requisitions  should  be  presented  to  the  battalion-chief,  and 
upon  approval,  the  quartermaster  should  issue  to  the  company- 
chiefs,  who  should  make  the  distribution.  Battalion  and  battery 
chiefs  should  have  authority  equal  to  that  of  commanding  officers  of 
ships  in  regard  to  the  purchase  and  issue  of  stores. 

Covering  Force, — The  organization  of  the  covering  force  of  ships 
and  boats  should  be  distinct  from  the  brigade.  No  landing  force 
should  be  sent  from  the  covering  ships,  for  if  the  object  is  not  a  dis- 
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tant  one,  their  work  will  be  very  severe  and  require  all  hands.  The 
artillery  of  the  brigade  will  usually  form  the  covering  force  of  bbats, 
but  in  case  there  is  an  abundance  of  boat  artillery  the  covering  boats 
should  form  a  separate  division. 

Brigade  Organizatioru — The  following  table  shows  an  organiza- 
tion of  a  brigade  from  ships  with  full  war  complements,  instead  of  the 
present  ones : 


Name  of  Ship. 

Toul 

comple- 
ment. 

Landing  Forcb. 

No. 

Boats. 

Organization. 

Chicaeo 

500 
500 

450 

380 

380 

275 

200 
160 
125 

95 

262 
262 
222 
179 

139 

96 
96 

52 
52 

10 

10 

8 

7 
7 

5 

3 

3 

2 

2 

I  Machine  gun,  ist  battery;  i  company 
marines,  ist  battalion;  4  companies 
seamen,  2d  battalion. 

I  Machine  gun,  ist  battery;  i  company 
marines,  ist  battalion ;  4  companies 
seamen,  3d  battalion. 

I  Machine  gun,  1st  battery;  i  company 
marines,  ist  battalion;  3  companies 
seamen,  4th  battalion. 

I  Machine  gun,  ist  battery;  i  company 
marines,  ist  battalion;  2  companies 
seamen,  2d  battalion. 

I  Machine  gun,  ist  battery ;  i  company 
marines,  ist  battalion ;  2  companies 
seamen,  3d  battalion. 

I  Machine  gun,  ist  battery;  i  company 
marines,  ist  battalion;  i  company 
seamen,  4th  battalion. 

I  K.  F.  gun,  2d  battery ;  i  company  sea- 
men, 4th  battalion. 

X  R.  F.  gun,  2d  battery ;  i  company  sea- 
men, 4th  battalion. 

I  R.  F.  gun,  2d  battery. 

I  R.  F.  gun,  2d  battery. 

Charleston 

Lancaster 

Boston 

Atlanta 

Galena 

1700  ton  vessel.. 
Nipsic 

Syo-ton  vessel... 
Despatch 

Total 

3065 

1539 

57 

xst  battery,  6  machine  guns  ;  2d  battery,  4  R.  F.  guns,  ist  battalion,  6  com- 
panies marines ;  2d,  3d,  and  4th  battalions,  6  companies  each  of  seamen. 
Naval  Brigade  1539;  total  force  out  of  ships,  including  boat-keepers  and 
beach  force,  about  1800. 

EQUIPMENT. 

Under  this  head  will  be  discussed  arms  and  combatant  equipment, 
clothing  and  other  personal  equipment,  and  general  supplies  carried 
for  the  force.    While  the  plan  of  organization  may  and  should  be 
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the  same  on  all  occasions,  supplies  must  v^ry  greatly  according  to 
the  probable  duration  and  nature  of  the  service,  and  the  armament 
will  depend  somewhat  upon  the  nature  of  the  service. 

ARMS. 

Every  enlisted  man  in  the  landing  force  should  always  be  armed 
with  the  service  rifle  and  bayonet.  Cutlasses  are  fit  only  for  mounted 
men ;  in  most  armies  cavalrj-  and  artillery  leave  them  on  their  horses 
when  dismounting.  Pistols  and  revolvers  are  too  dangerous,  and  are 
worthless  at  any  but  the  closest  ranges. 

Bayonet. — The  bayonet  is  a  great  moral  support  in  every  action 
even  if  not  actually  used,  for  it  is  always  the  tactical  object  to  come 
to  close  quarters  and  decide  the  matter.  If  a  man  has  a  side  arm  in 
whose  use  he  is  skilled  he  will  attack  more  boldly  and  advance 
farther  than  if  he  were  without  it ;  our  bluejackets,  therefore,  cannot 
afford  to  dis{>ense  with  it. 

'  Rifle. — The  principal  defect  in  our  present  service  rifle  is  that  it 
lacks  flatness  of  trajectory.  In  modem  naval  combats,  the  range, 
after  it  has  been  ascertained,  will  vary  so  fast  that  when  the  sight  is 
adjusted  it  will  no  longer  be  even  approximately  true,  and  a  well  aimed 
bullet  will  pass  over  or  under  the  point  aimed  at.  It  is  therefore  very 
important  to  flatten  the  trajectory  as  much  as  practicable,  causing  it 
to  coincide  more  nearly  with  the  line  of  sight  and  thus  increase  the 
limits  of  range  within  which  a  well  aimed  shot  with  a  given  sight 
elevation  will  strike  a  target  of  a  given  height.  With  our  present 
rifle,  if  the  sight  is  adjusted  for  400  yards  and  the  enemy  approaches 
upright  and  aim  is  taken  at  his  feet,  the  bullet  will  •  never  rise  above 
the  height  of  his  head,  so  that  he  will  certainly  be  hit  by  a  good  shot 
at  any  range  under  400  yards.  In  the  case  of  two  charging  ships  it 
will  be  useless  for  riflemen  to  endeavor  to  pick  off  adversaries  at 
greater  ranges  than  this  limiting  one  of  400  yards;  for  aiming  would 
be  the  merest  guess-work  on  account  of  the  rapid  change  of  range. 
It  is  possible,  however,  to  flatten  the  trajectory  so  that  at  the  600  yards 
range  the  bullet  will  not  rise  above  a  man's  height,  and  it  is  apparent 
that  such  a  trajectory  increases  by  50  per  cent  the  time  available  for 
smairarm  fire  between  two  ships  (if  the  aim  is  very  good).  The 
advantage  of  the  flat  trajectory  is  equally  apparent  on  shore,  for  it  is 
V  difficult  to  cause  men  to  pay  attention  to  the  sights  at  the  close 
and  the  flat  trajectory  increases  the  limits  of  range  within 
sights   may   be    neglected,   and   at  the  greater  ranges 
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permits  of  an  equally  effective  fire  with  less  accuracy  in  the  estima- 
tion of  distances.  The  only  practicable  way  of  flattening  the  tra- 
jectory consistent  with  other  requirements  of  a  military  small  arm  is 
by  decreasing  the  calibre,  and  the  nations  of  Europe  are  re-arming 
with  reduced  calibres  or  are  experimenting  in  that  direction.  England 
was  armed  with  45  calibre  and  experimented  down  to  35,  but  adopted 
40  for  her  re- armament,  being  led  to  sacrifice  flatness  for  a  small  in- 
crease in  accuracy  of  the  larger  calibre.*  The  advantage  in  preferring 
this  slight  increase  in  accuracy  is  very  doubtful,  for  the  errors  due 
to  the  imperfect  estimation  of  ranges  and  the  exhaustion  and  excite- 
ment of  the  marksman  are  proportionally  so  large  that  the  shooting 
on  service  would  not  be  perceptibly  improved  even  if  the  rifle  were 
absolutely  free  from  deviation.  A  decrease  in  calibre  entails  a  re- 
duction in  the  weight  of  ammunition,  thus  enabling  larger  supplies  to 
be  carried. 

It  is  a  matter  of  some  importance  that  the  Army  and  Navy  should 
use  the  same  cartridge,  and  as  it  is  said  that  the  Army  is  considering 
the  propriety  of  reducing  the  calibre  of  the  Springfield  rifle,  it  is  to 
be  hoped  that  the  Navy  may  considerably  reduce  the  calibre  of  its 
rifle  and  arrange  with  the  Army  to  adopt  the  same  cartridge.  The 
adoption  of  the  magazine  rifle  by  the  army  of  Germany  and  the 
army  and  navy  of  France,  and  the  postponement  of  the  English 
re-armament  in  order  to  adopt  a  magazine  rifle,  as  well  as  our  own 
experience,  render  it  clear  that  the  magazine  rifle  is  better  than  the 
single  loader  both  for  military  and  naval  use. 

Artillery, — The  field  and  machine  guns  employed  should  be  such 
as  are  suitable  for  use  on  board  ship  as  well.  The  three-inch  howitzer 
is  effective  on  account  of  its  large  calibre,  but  it  is  of  too  low  a 
power  in  proportion  to  its  weight  and  mount  for  present  use,  so  I 
am  inclined  to  choose  between  the  revolver-cannon,  the  rapid-firing 
gun,  and  the  small-arm  calibre  machine  gun,  all  of  which  are  ship's 
guns.  For  use  on  shore  the  revolver-cannon  offers  no  advantages 
over  the  rapid-firing  gun,  for  its  faster  discharge  is  of  no  importance, 
as  time  must  be  allowed  to  see  the  result  of  each  shot.  The  rapid- 
fire  gun  and  the  small-arm  calibre  machine  gun  should  form  the  artil- 
lery of  our  landing  forces,  and  the  circumstances  of  each  expedition 
should  decide  which  to  employ  or  in  what  proportions.  The  artillery 
carriages  should  have  large  wheels  with  broad  tires  to  diminish  the 

•  Her  re -armament  has  been  delayed,  and  she  is  now  experimenting  with  a 
31  calibre. 
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drag  when  moving  them,  and  should  have  shafts  for  use  when  animal 
transport  can  be  procured.     In  selecting  a  field  gun,  the  limit  imposed 
is  one  of  weight.     As  it  is  proposed  to  use  half  companies  as  gun's 
crews  with  the  other  half  companies  as  escorts  and  relief  after  the 
Italian  fashion,  we  have  i8  men  to  man  the  drag  rope.     The  French 
allow  167  pounds  and  the  Germans  145  pounds  to  each  man,  and 
in  tropical  India  the  English  have  found  that  190  pounds  is  not 
excessive.     Taking  the  mean  of  these  amounts  we  find  that  3000 
pounds  is  a  full  load  for  our  crew  of  18  men,  and  that  the  high  pow- 
ered 57-mm.  (6-pounder)  Hotchkiss  gun  with  limber  and  50  rounds, 
weighing  in  all  2422  pounds,  is  well  within  the  power  of  a  half  com- 
pany; but  the  objection  to  it  is  that  the  supply  of  ammunition  is  too 
small,  and  an  extra  box  of  ammunition,  containing  only  14  rounds, 
weighs  176  pounds.     A  limit  of  not  much  over  2000  pounds,  how- 
ever, would  be  more  generally  acceptable,  and  such  a  weight  could  be 
taken  almost  anywhere.     As  the  gun  should  carry  some  of  the  arms 
and  equipments  of  its  crew,  we  thus  have  the  choice  between  the 
high-powered  37-mm.  Hotchkiss  rapid-firing  gun  with  limber  and  80 
rounds,  weighing  1555  pounds  (extra  boxes  with  24  rounds  weigh  88 
pounds),  and  the  low-powered  47-mm.  Hotchkiss  rapid-firing  gun 
with  limber  and   105  rounds,   weighing  1405  pounds.     The  great 
advantage  of  a  flat  trajectory  is  certainly  with  the  37-mm.  gun,  but 
on  the  other  hand,  a  large  calibre  is  desirable  for  field  guns  rather 
than  penetration ;  and  besides,  47  mm.  seems  to  be  about  the  smallest 
calibre  for  effective  shrapnel  fire.     For  this  reason,  of  the  two,   it 
would  be  better  to  select  the  low-powered  47-mm.  gun,  or  perhaps  even 
to  exceed  the  2000  pounds  limit,  and  employ  the  high-powered  47-mm. 
gun  with  limber  and  72  rounds,  weighing  1975  pounds.     If,  however, 
animal  transport  can  be  obtained,  the  57  mm.  should  always  be  used 
on  account  of  its  large  projectile.     The  equipment  for  the  rapid-firing 
guns  should  consist  of  a  limber  carrying  the  ammunition  and  the 
necessary  racks  and  arrangements  for  carrying  the  arms  and  part  of 
the  equipment  of  the  gun's  crew  (see  Vol.  30,  R.  U.  S.  Inst.),  as  will 
be  described  under  Personal  Equipment. 

Machine  guns  mounted  according  to  the  plan  of  Colonel  Alt,  of  the 
Central  London  Rangers,  can  carry  5000  rounds  with  a  steel  shield, 
and  the  rifles  of  its  crew,  on  a  weight  of  11 20  pounds  (see  Vol.  30, 
Journal  R.  U.  S.  Inst.) ;  by  removing  the  steel  shield  and  adding  a 
limber  of  400  pounds,  a  total  of  8000  rounds  may  be  carried  on  the 
le  weight  as  that  of  the  rapid-firing  gun. 


NOTES  ON  THE  NAVAL  BRIGADE.  69 

It  is  urged  by  Colonel  Alt  that  the  supply  of  5000  rounds  is  suffi- 
cient, and  the  experience  of  the  Soudan  is  cited  where  the  maximum 
expenditure  in  a  day  of  severe  fighting  was  1300  rounds.  But 
against  civilized  forces  the  expenditure  would  be  much  greater,  for 
the  machine  guns  would  probably  be  used  as  far  as  possible  to  replace 
the  long  range  infantry  fire,  and  the  expenditure  of  ammunition 
would  therefore  be  very  large ;  and  these  guns  would  besides  furnish 
the  reserve  ammunition  for  the  infantry.  Both  rapid-firing  and 
machine  guns  should  each  carry  i  hatchet,  2  bill  hooks,  2  picks, 
2  shovels,  total  weight  20  pounds,  and  a  range  finder  to  each  two 
guns  (or  2  pounds  for  each  t^o  guns).  Each  gun  should  also  be 
provided  with  a  prolonge,  so  that  the  crew  may  pass  beyond  bad 
ground  and  then  haul  the  piece  through. 

Entrenching  Tools, — Entrenching  has  become  such  a  necessity  for 
defense  against  modern  fire  that  entrenching  tools  have  reached  the 
dignity  of  defensive  weapons,  and  they  should  be  issued  to  ships  as  a 
part  of  their  equipment.  It  would  not  always  be  necessary  to  land 
them,  but  when  this  is  done  every  man  in  the  ranks  should  carry  one 
and  should  never  part  with  it  under  any  circumstances.  The  Wallace 
entrenching  tool,  combining  pick  and  spade,  and  weighing  2  pounds 
6  ounces,  has  been  thoroughly  tried  and  has  proved  excellent.  In 
regard  to  the  amount  of  ammunition  to  be  carried,  100  rounds  for  the 
infantry  cannot  be  considered  too  much,  for  120  to  150  rounds  have 
frequently  been  expended  in  action,  necessitating  re-supply  during 
battle.  For  the  artillery  and  the  rest  of  the  force  40  rounds  would  be 
enough. 

Personal  Equipment. — The  uniform  for  landing  should  be  as 
ordered ;  blue  flannel  is  best  for  general  use.  It  is  necessary  to  carry 
only  articles  for  immediate  use,  for  if  the  force  is  to  remain  ashore  for 
a  considerable  time,  transportation  for  clothing,  food,  and  supplies 
must  be  found  on  shore.  Besides  his  arms,  each  man  of  the  landing 
force  should  carry  with  him  half  a  shelter  tent,  a  rubber  blanket,  a 
woolen  blanket,  ammunition  belts,  a  water  bottle,  a  knife,  and  a 
haversack  containing  cooked  rations  and  fork,  spoon,  plate  and 
cup,  with  little  conveniences  such  as  soap,  tooth  brush,  needle  and 
thread,  etc.  Leggings  should  be  worn.  The  blankets,  clothing,  and 
tent  should  be  rolled  and  secured  on  the  back  by  straps  like  a  knap- 
sack, for  the  horse-collar  roll  is  very  uncomfortable.  The  weights 
carried  by  an  infantry  man  are  thus :  clothes  worn,  7  pounds  6  ounces ; 
rifle,  9  pounds ;  bayonet  and  scabbard,  i  pound  3}  ounces ;  ammu- 
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nition  (loo  rounds),  lo  pounds ;  waist  belt  and  two  ammunition 
cross  belts,  I3i  ounces;  water  bottle  filled  (ij  pints),  2  pounds  10 
ounces;  mess-tin,  complete,  i  pound  9  ounces;  haversack,  4 
ounces ;  knife  and  lanyard,  6  ounces ;  hold-all  containing  housewife, 
comb,  tooth  brush,  towel,  fork,  and  spoon,  14  ounces  ;  field  dressing, 
2  ounces  ;  half  shelter  tent,  2  pounds  (rifles  answer  for  tent  poles)  ; 
rubber  blanket,  2  pounds  8  ounces ;  blanket,  3  pounds  7  ounces ; 
entrenching  tool,  2  pounds  6  ounces ;  3  days'  cooked  rations,  8 
pounds  4  ounces  ;  total,  51  pounds  8  ounces.  The  overcoat  will  not 
always  be  needed  on  an  expedition ;  its  weight  is  4  pounds  8  ounces, 
bringing  the  total  when  it  is  carried  up  to  56  pounds.  For  artillery 
men  and  all  others  the  weights  will  be  the  same,  except  40  instead  of 
100  rounds  of  ammunition,  making  the  total  45  pounds  2  ounces,  but 
when  actually  dragging  a  gun  or  carriage  they  will  carry  on  the  gun 
or  carriage  their  rifles,  bayonets,  entrenching  tools,  tents,  both 
blankets  and  rations  ;  total,  28  pounds  14  ounces.  The  total  weight 
carried  on  the  gun  for  a  crew  of  18  men  would  thus  be  520  pounds. 
The  mode  of  carrying  the  small  arms  on  the  carriage  is  clearly 
shown  in  the  lecture  on  machine  guns  by  Captain  Armit  (Vol.  30, 
Journal  R.  U.  S.  Inst.),  and  is  an  improvement  on  the  beckets 
suggested  in  Par.  824,  U.  S.  N.  Ord.  Inst.  According  to  this  plan 
gun  racks  were  placed  over  the  axles ;  the  bayonets  should  be  fixed. 
The  tents  and  blankets  weighing  about  144  pounds,  and  the  rations 
weighing  as  much  more,  could  be  carried  underneath  the  axles  of  the 
limber  and  body  where  there  would  be  plenty  of  room  to  place  boxes 
containing  them,  making  the  total  weight  of  the  low-powered  47-mm. 
gun  1925  pounds,  and  of  the  high-powered  47-mm.  gun  2495  pounds. 

Officers'  Equipment, — Officers  on  landing  service  should  wear  the 
service  uniform ;  the  undress  frequently  worn  when  the  men  are  in 
marching  order  is  very  unsuitable.  Their  equipment  should  consist 
of  a  large  calibre  revolver  loaded,  with  a  spare  round,  or  12  cart- 
ridges in  all;  binoculars,  small  compass,  note  book,  with  pencil, 
watch,  map  of  country,  haversack  containing  three  days*  rations  and 
hold-all  with  comb,  tooth  brush,  soap,  clothes  brush,  needles  and 
thread  ;  field  dressing,  matches,  mess-tin  with  fork  and  spoon,  knife 
with  lanyard,  water  botde,  half  shelter  tent,  rubber  and  woolen 
blankets,  towel ;  total  35  pounds  1 1  ounces.  Overcoat  6  pounds  8 
ounces,  making,  if  it  is  carried,  a  total  of  42  pounds  3  ounces. 

Transportation, — There  should  be  a  certain  amount  of  transport 
for  every  battalion  and  battery,  which  should  be  provided  in  the  form 
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of  a  carriage  composed  of  two  limbers  coupled  together  and  manned 
by  the  auxiliaries  of  the  battalion.  Shafts  for  animal  transport  should 
be  provided,  and  the  carriages  should  be  fitted  for  carrying  the  fol- 
lowing articles : 


1 


!- 


Articles. 

/i.xeS|      .        *         . 

Hatchets, 

Bill-hooks, 

Pinch-bar, 

Picks, 

Shovels,  . 

Handsaws, 

Small  arm  tools  (set), 

Marlin  spike,  . 

Grease,    . 

Spun  yarn. 

Soft  iron  wire  (30  yards) 

Box  for  above, 

Gun-cotton  outfit  including  battery,  wires,  50 
pounds  of  g.  c,  detonators,  and  3-inch 
auger, 

Stretchers  (3  pair)  and  Surgeon's  chest, 

Signal  kits, 

Kits  of  dragmen,     .... 

Mess  kettles  (in  nests),    . 

Range  finder  for  infantry  battalion, 

Total, 
Carriage  (body  and  limber)     . 

Total, 


Number. 

6 

3 

5 
I 

10 

10 

4 
I 

I 


Weight  (Pounds). 

35 
6 

10 

10 

38 
28 

8 
4 

10 


50 


75 

2 

20 

18 

520 

10 

85 

I 

2 

991 

800 
I79I 


If  thought  necessary,  two  boxes  of  ammunition  (2000  rounds) 
weighing  220  pounds  might  be  added,  making  a  total  weight  of  201 1 
pounds. 

Transport, — Although  the  weight  of  51  pounds  is  less  than  that 
carried  by  the  infantry  soldiers  of  most  nations,  it  is  worth  consider- 
ing whether,  for  sailors,  it  would  not  be  well  to  furnish  transport 
even  on  the  shortest  expeditions  for  a  part  of  this  personal  equipment 
whenever  it  is  required.  Of  course,  no  man  should  part  with  his 
arms,  but  his  haversack,  mess-tin,  three  days'  rations,  half  shelter 
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tent,  blanket,  rubber  blanket,  and  hoId-all,  amounting  to  about  19 
pounds  4  ounces,  might  well  be  carried  for  him. 

If  this  course  should  be  adopted,  limbers  at  the  rate  of  one  to  each 
company  would  be  sufficient  Each  limber  should  have  a  keeper, 
and  when  coupled  together  each  pair  should  weigh  about  2500 
pounds  loaded,  and  should  carry  the  arms  of  the  men  hauling  it, 
besides  the  other  baggage.  In  this  way,  a  detail  of  three  half  com- 
panies from  each  battalion  would  haul  all  its  baggage.  The  trans- 
port of  the  baggage  of  half  the  artillery  has  already  been  provided 
for,  on  the  pieces,  so  that  one  limber  for  every  two  pieces  would  be 
enough ;  thus,  in  a  six-gun  battery  at  any  one  time  there  would  be 
eight  half  companies  at  the  drag  and  four  as  escort  and  relie£  The 
baggage  should  be  packed  under  its  keepers  whenever  an  action  is 
expected.  These  keepers  would  raise  the  total  of  a  battalion  by 
six  men.  Of  course  horses  should  haul  all  the  baggage  whenever 
possible. 

The  equipment  described  is  sufficient  for  a  force  entirely  inde- 
pendent of  external  resources,  but  there  are  only  three  days*  cooked 
rations  and  the  camp  kettles  are  only  fit  for  making  coffee.  If  the 
expedition  is  to  be  longer,  it  will  be  the  duty  of  the  quartermaster 
and  commissary  to  estimate  and  provide  the  necessary  amounts  of 
stores  and  transportation  according  to  the  means  at  hand.  The  first 
necessity  is  food,  which  must  be  provided  as  required.  Pots,  kettles 
and  boat-stores  should  also  be  provide^d.  Then  clothing  and  shelter 
should  be  thought  of  The  spare  clothing  of  each  man  should  be 
carried  in  a  bag  marked  with  his  name,  and  the  clothing  of  each 
company  should  be  put  in  large  company  bags.  Small  stores  and 
new  clothing  should  also  be  transported  when  on  long  expeditions. 
Tcntage  should  be  provided  only  when  a  particular  point  is  to  be 
occupied  for  some  time;  when  constantly  moving,  shelter  tents 
carried  by  the  men  are  enough.  With  the  tentage  should  be  carried 
a  sufficient  supply  of  brooms  and  rakes  for  keeping  the  camp  grounds 
in  order,  and  buck-saws  for  cutting  firewood,  and,  above  all,  the 
reserve  ammunition  should  be  abundant  It  is  impossible  to  prede- 
termine the  nature  of  the  transportation ;  it  may  be  by  bearers,  pack 
animals,  or  teams. 

TACTICS. 

To  secure  efficiency  in  the  duties  of  landing  forces  all  recruits 
should  be  shipped  in  the  United  States  and  sent  to  barracks,  where 
they  should  be  divided  into  small  groups  under  the  care  of  petty 
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officers,  who  should  be  responsible  for  their  instruction  and  general 
behavior.  In  all  instruction  it  should  be  the  object  to  attain  definite 
specified  results,  so  that  men  acting  together  even  for  the  first  time 
would  have  the  same  knowledge  and  ideas  regarding  their  duties ; 
but  the  methods  of  instruction  should  be  largely  in  the  hands  of  the 
officers  in  charge.  Uniformity  in  the  manual  of  arms  and  in  the  per- 
formance of  manoeuvres  should  be  strictly  enforced ;  it  is  too  common 
to  see  officers  point  with  complacency  to  changes  they  have  intro- 
duced, which,  however  admirable  they  may  be  in  themselves,  prevent 
uniformity  in  exercises  because  they  are  in  contravention  to  the 
custom  of  the  service  which  has  accepted  the  army  infantry  tactics  as 
its  standard. 

It  is  greatly  to  be  desired  that  the  entire  control  of  ships  in  com- 
mission should  be  committed  to  a  single  bureau  which  should  issue 
full  instructions  on  every  point  of  drills  and  exercises,  and  enforce 
them  by  means  of  a  staff  of  inspectors.  As  an  example  of  such 
instructions  may  be  mentioned  the  English  Rifle  and  Field  Exercises 
and  Musketry  Instructions  for  H,  M's  Fleets  and  the  French  Manuel 
du  Marin-Fusilier^  the  latter  a  book  of  some  600  pages,  of  which 
half  is  devoted  to  the  instruction,  exercises  and  duties  of  small-arm 
men  in  ship  fighting,  and  the  rest  to  the  infantry  of  the  landing  force. 

The  recruit  should  be  taught  a  soldier's  duty  progressively,  as  in 
the  army.  He  should  learn  the  school  of  the  soldier,  how  to  march 
and  face,  and  the  manual  of  arms.  The  manual  of  the  English  service 
is  far  more  suitable  for  the  unconfined  habits  of  seamen  than  the  one 
of  our  own  army.  It  was  adopted  with  one  or  two  slight  changes 
by  the  force  at  Panama  in  the  spring  of  1885,  and  the  results  were 
very  satisfactory.  Bayonet  exercise  should  be  taught,  for  it  is  now 
more  important  than  cutlass  drill. .  The  French  employ  riflemen 
boarders,  and  it  is  noticeable  that  in  the  majority  of  successful 
attacks  (on  shore)  in  recent  years  the  result  has  been  decided  by 
actually  crossing  bayonets,  except  when  the  defenders'  ammunition 
has  been  prematurely  exhausted.  With  regard  to  manoeuvre  tactics 
or  the  evolutions  for  transferring  troops  from  point  to  point,  Upton's 
tactics  are  perfectly  satisfactory. 

Target  Practice. — When  some  proficiency  in  these  exercises  has 
been  obtained,  the  rifle  firing  instruction  should  be  commenced.  In 
the  army  a  certain  sum  per  annum  ($7.50)  is  allowed  for  each  man's 
target  practice,  and  careful  company  commanders  can  get  as  much 
as  1500  shots  out  of  this  amount.    The  army  manual  for  rifle  firing 
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recently  issued  to  the  Navy  is  admirably  fitted  to  secure  good  indi- 
vidual shooting.     In  following  its  course,  the  recruit  begins  with  some 
theoretical  and  practical  instruction  in  sighting ;  he  next  goes  through 
position  and  aiming  exercises  to  teach  him  control  of  himself  and  his 
muscles,  and  may  then  begin  gallery  target  practice  with  reduced 
charges  and  spherical  bullets.     After  all  these  preliminaries  the  pupil 
begins  practice  with  service  ammunition  at  short  known  ranges,  for 
which  longer  ones  are  progressively  substituted.     During  all  this 
time  the  estimation  of  distances  under  varying  circumstances  of 
weather  and  locality  is  taught,  and  finally  skirmish  practice  upon 
targets  at  unknown  distances  is  undertaken,  together  with  volley  and 
file  firing  and  with  running  or  disappearing  targets.  To  secure  general 
interest  in  shooting,  a  series  of  competitions  are  annually  held  and 
prizes  are  awarded.     The  results  of  this  system  in  increasing  indi- 
vidual skill  in  matches  with  the  service  small-arm  have  been  very 
great;  but  it  seems  to  be  assumed  that   the  average  of  individual 
efficiency  with  fire-arms  is  the  measure  of  the  efficiency  of  the  army 
in  battle.     In  this  assumption  our  army  has  followed  the  English, 
which  has  recently  begun  to  waver  in  its  belief;  while  for  many  years 
past  this  idea  has  been  totally  rejected  by  all  the  continental  armies 
of  Europe,  and  the  weight  of  evidence  is  greatly  in  favor  of  their 
opinion.     They  state  that  with  individual  fire,  it  is  directed  upon  so 
many  objectives  and  the  errors  in  estimating  the  ranges  are  so  great 
that  its  useful  effect  is  very  small.     In  addition  it  has  been  found  that 
with  uncontrolled  firing  the  excitement  is  so  greatly  increased,  that 
once  begun  it  is  impossible  to  stop  or  even  check  the  expenditure  of 
ammunition  until  the  last  round  has  been  fired ;  in  the  meantime  no 
orders  can  be  heard,  the  troops  cannot  be  pushed  forward,  and  so 
the  ammunition  is  wasted  at  the  least  effective  ranges.     For  these 
reasons  continental   nations   regard    individual    target    practice    as 
merely  preliminary,  and  further  practice  is  directed  towards  obtaining 
good  collective  shooting,  while  maintaining  the  strictest  control  over 
the  fire   by  permitting  only  volleys,  or  a  small  stated  number  of 
rounds  in  file  firing.     In  this  way  opportunities  are  afforded   for 
passing  orders,  for  permitting  the  smoke  to  clear  and  for  watching 
the  effect  of  fire;  the  waste  of  ammunition  is  prevented,  and  when 
close  quarters  are  reached  and  the  men  finally  escape  from  control, 
thev  have  still  a  reserve  of  ammunition  and  their  individual  fire  is 
effective  at  the  short  ranges  which  have  been  reached.     It  is  besides 
the  object  of  continental  target  practice  to  furnish  rules  to  the  leaders 
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SO  that  they  may  have  definite  ideas  as  to  the  amount  .of  ammunition 
which  may  be  properly  expended  at  any  moment  for  the  attainment 
of  a  given  object,  and  also  that  they  may  know  how  to  produce  the 
best  effect  from  a  given  expenditure. 

Battle  Firing. — The  rules  governing  the  employment  of  individual 
fire  are  based  upon  the  accuracy  of  the  knowledge  of  the  range,  upon 
the  flatness  of  the  trajectory  of  the  rifle  and  upon  its  accuracy ;  or 
upon  the  size  of  the  target  which  will  catch  all  or  any  given  propor- 
tion of  the  bullets  fired  at  it  at  varying  ranges. 

To  understand  these  rules,  it  is  necessary  to  define  the  term 
**  dangerous  zone,"  which  is  understood.to  be  the  space  at  the  end  of 
the  descending  branch  of  the  trajectory  where  the  height  of  the  bullet 
above  the  ground  is  less  than  the  height  of  the  target.  The  dangerous 
zone  for  a  group  of  shots  fired  at  the  same  point  is  somewhat  greater, 
for  it  is  increased  by  the  dispersion  of  the  group.  It  is  therefore  an 
object  to  have  the  trajectory  as  flat  as  possible  in  order  to  decrease 
the  angle  of  drop  and  so  increase  the  dangerous  zone.  The  effect  of 
the  dispersion  of  bullets  is  to  set  a  limit  upon  the  range  at  which 
individual  fire  may  be  usefully  employed.  It  has  been  found  that 
with  ranges  exactly  known  a  very  good  shot  may  put  22  per  cent 
of  shot  in  a  standing  man  at  600  yards,  and  27  per  cent  in  a  group  of 
four  men  at  1 100  yards.  It  is  thus  apparent  that  in  war,  when  results 
are  estimated  at  one  tenth  of  peace  practice,  the  limit  of  range  at  which 
individual  fire  can  be  permitted  is  soon  reached  even  when  the  ranges 
are  exactly  known. 

When  the  ranges  have  to  be  estimated,  as  is  usual  in  war,  it  has 
been  found  that  the  probable  error  in  either  direction  in  the  mean  of 
the  estimates  of  several  practiced  observers  is  \  ;  that  is,  the  probable 
error  in  both  directions  is  J.  It  is  readily  seen  that  when  the 
probable  error,  or  J  the  range,  is  greater  than  the  dangerous  zone  of 
a  group  of  shots  for  that  range,  it  is  not  advisable  to  fire.  This  range 
for  the  service  rifle  of  most  countries  is  about  500  yards.  At  ranges 
of  400  yards  and  less,  the  trajectory  never  rises  the  height  of  a  man 
above  the  line  of  sight,  so  that  the  entire  space  up  to  the  muzzle  is 
included  in  the  dangerous  zone;  and  the  Germans  therefore  employ 
a  sliding-leaf  sight  for  long  ranges,  a  flap  sight  set  for  400  yards  which 
requires  no  alteration  for  use  against  standing  troops  anywhere  under 
400  yards,  and  a  fixed  sight  set  for  300  yards  which  is  good  against  a 
kneeling  man  at  any  less  range.  The  advantage  of  this  arrangement 
of  sights  is  that  it  simplifies  their  adjustment  and  so  improves  the 
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shooting  in  the  great  excitement  of  dose  ranges.  To  further  improve 
the  shooting,  it  is  the  custom  abroad  to  aim  at  the  foot  of  the  target, 
because  it  affords  the  most  distinct  mark ;  because  men  are  liable  to 
fire  high,  and  because  many  of  the  "short"  shots  will  ricochet 
effectively,  whereas  "long"  shots  are  wasted. 

In  determining  the  limits  of  range  to  be  set  for  the  use  of  collective 
fire,  the  change  from  the  conditions  of  individual  fire  is  in  the  accu- 
racy or  the  size  of  the  shot  group.  It  has  been  found  that  in  collective 
fire  the  area  containing  all  the  bullets  fired  at  a  given  target  is  rather 
uncertain,  but  that  half  the  bullets  fall  in  a  fairly  constant  depth  which 
does  not  vary  much  from  loo  yards  at  any  range  under  1500  yards, 
and  is  known  as  the  "  beaten  zone."  The  width  of  ground  beaten  by 
a  group  of  shot  varies  from  about  15  feet  at  550  yards  to  120  feet  at 
2650  yards,  and  the  rules  for  the  use  of  collective  fire  are  formulated 
with  the  idea  of  utilizing  this  best  50  per  cent  of  shot  The  efficacy 
of  collective  fire  at  any  range  evidently  depends  upon  the  width  of 
the  beaten  zone  and  the  depth  of  the  "  dangerous  zone  "  of  each 
bullet  for  that  range,  and  it  has  been  calculated  that  a  collective  fire 
directed  at  a  small  target  at  500  yards  is  twenty-four  times  as  effica- 
cious as  at  1700  yards.  For  this  reason  it  is  believed  by  most  conti- 
nental  nations  that  collective  aimed  fire  cannot  give  adequate  results 
over  1300  yards.  If,  however,  the  supply  of  ammunition  is  super- 
abundant, as  with  the  Turks  at  Plevna,  a  very  great  expenditure  by 
unaimed  or  "  chance  "fire  may  give  important  results. 

When  the  range  is  such  that  the  probable  error  in  its  estimation  is 
greater  than  the  depth  of  the  beaten  zone  it  is  improbable  that  the 
fire  would  be  effective,  and  two  or  more  sights,  differing  from  one 
another  by  the  depth  of  the  beaten  zone  (or  100  yards),  should  be 
employed  in  order  to  form  a  beaten  zone  large  enough  to  cover  the 
probable  error  in  the  estimated  range.  For  this  reason  numerous 
range  finders  are  necessary  in  order  to  decrease  the  errors  in  the 
range ;  for  if  estimation  is  relied  upon,  to  be  certain  of  striking  the 
target  at  1200  yards,  the  beaten  zone  should  be  300  yards  deep, 
requiring  three  sights,  and  so  decreasing  the  efficacy  of  the  fire  at 
any  given  point ;  whereas  if  the  range  were  ascertained  within  3^, 
a  beaten  zone  of  only  200  yards  depth  would  be  required  at  the 
same  range  to  cover  the  error  of  -^  in  either  direction  and  so  the  fire 
would  be  greatly  increased  in  efficacy. 

The  slope  of  the  ground  has  a  great  influence  upon  the  useful  effect 
of  fire,  for  the  depth  of  the  dangerous  zone  of  each  bullet,  as  well  as 
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of  the  beaten  zone  of  the  group  of  bullets,  evidently  depends  upon 
the  amount  and  direction  of  the  slope ;  so  that  if  troops  are  known  to 
be  concealed  behind  the  crest  of  a  hill,  the  fire  against  them  may  be 
more  effective  than  if  in  plain  sight  in  front  of  it.  If  troops  are  in 
close  formation  the  slope  of  the  ground  is  important,  because  it  affects 
the  virtual  height  of  the  target  presented  to  the  enemy. 

CONTROL  OF  COLLECTIVE  FIRE. 

In  order  to  retain  the  direction  and  rapidity  'of  fire  under  the 
control  of  the  leaders  and  officers  of  the  firing  line,  it  has  been  found 
best  to  fire  by  volleys.  As  the  opposing  lines  approach  each  other 
the  excitement  causes  the  men  to  tend  to  escape  from  control, 
but  it  is  still  possible  for  skillful  leaders  to  substitute  file  firing 
for  not  more  than  three  rounds,  with  pauses  in  which  sights  can 
be  readjusted  and  orders  passed ;  finally,  at  the  close  ranges  under 
about  400  yards  the  best  disciplined  troops  escape  from  all  control, 
and  their  fire  becomes  rapid  and  continuous  until  the  supply  is 
exhausted  or  the  battle  decided.  At  long  ranges  a  single  officer  can 
direct  the  fire  of  a  large  body  of  men,  but  as  the  ranges  decrease  con- 
trol becomes  more  difficult,  and  the  company  commanders  turn  over 
the  direction  of  fire  to  the  subalterns,  and  these  again  to  the  non- 
commissioned officers,  who  direct  their  litde  groups  of  fire-units  or 
ten  to  fifteen  men  up  to  the  very  crisis  of  the  action. 

In  the  employment  of  this  group  system  lies  the  essence  of  the 
battle  tactics  of  the  continental  armies ;  it  has  also  been  adopted  as 
the  basis  of  the  organization  of  French  naval  landing  forces. 

Group  Formations. — If  large  bodies  of  troops  are  pushed  to  the 
front  to  reinforce  other  large  bodies,  the  commands  are  intermingled 
and  confusion  ensues.  The  only  way  yet  found  to  mitigate  this  con- 
fiision  has  been  to  push  forward  small  complete  groups  in  the  intervals 
between  other  small  groups,  and  to  teach  men  separated  from  their 
commands  to  act  with  the  nearest  group,  attaching  themselves  to 
rank  rather  than  to  personality ;  and  it  is  on  account  of  their  respon- 
sibility as  group  leaders  in  battle  that  good  non-commissioned  officers 
are  indispensable  to  good  armies. 

BATTLE  FORMATIONS. 

A  close  formation  is  the  one  which  renders  manoeuvring  most 
easy  and  gives  to  the  leaders  the  best  control  over  the  fire ;  but  it  is 
too  vulnerable,  and  as  the  enemy  is  approached  it  is  necessary  to 
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open  out  more  and  more  to  avoid  excessive  loss.  The  system  of 
attack  adopted  by  the  continental  powers  may  be  described  as '  an 
extended  line  supported  by  successive  lines  of  closed  bodies  of 
increasing  size. 

The  following  summary,  from  a  pamphlet  by  Colonel  Jayet,  of  the 
French  army,  will  indicate  with  sufficient  clearness  the  tactics  of  a 
small  infantry  force  advancing  to  attack.      It  must  be  explained  that 
the  force  in  question,  a  French  company  of  200  men,  is  divided  into 
four  sections  of  four  squads  each,  and  the  company  column  is  a 
column  of  sections.  •  The  artillery  having  taken  up  a  position   3300 
yards  from  the  hostile  artillery,  prepares  the  advance  of  the  infantry  ; 
and  when  the  enemy  has  been  sufficiently  shaken  by  the  artillery,  the 
infantry,  which  has  been  formed  in  its  rear,  advances  in  company 
columns,  each  company  presenting  a  front  of  25  files  or  20  yards,  and 
a  depth  of  13  yards.     Artillery  is  able  to  place  half  its  projectiles  at  a 
range  of  3300  yards  on  a  rectangle  whose  width  is  three  yards,  and 
each  projectile    gives   100  to   150  fragments;  it  will  therefore  be 
necessary  to  take  the  battle  formation  at  2750  yards  at  the  very  latest. 
The  captain  will  throw  forward  the  first  section,  and  the  other  three 
will  shelter  themselves  in  its  rear  from  the  enemy's  view.     The  front 
of  the  section  being  twenty  yards  it  offers  too  large  a  target,  and  its 
officer  will  be  obliged  to  divide  it  into  squads,  or  the  men  will  certainly 
do  so  without  orders  at  the  first  shell  which   reaches  them.     The 
small  size  of  the  squads  and  rapid  marching  will  enable  the  section  to 
reach  2200  yards  without  deploying ;  but  an  exam ination«of  the  results 
of  target  practice  will  convince  any  one  that,  except  in  specially  fav- 
orable ground,  it  cannot  go  further  without  deployment     Infantry 
inflicts  a  loss  of  three  per  cent  at  600  yards  on  a  skirmish  line  with 
5}  yards  intervals,  and  it  may  be  assumed  that  if  it  does  not  halt,  a 
skirmish  line  deployed  at  2200  yards,  composed  of  good  soldiers 
boldly  led,  may  reach  the  distance  of  1320  yards  from  the  hostile 
artillery,  or  660  yards  from  the  hostile  infantry,  without  great  loss  and 
in  good  spirits ;  but  this  zone  can  be  crossed  only  on  condition  that 
the  skirmish  line  does  nothing  but  advance.     Its  objett  while  in  thb 
zone  must  be  to  reach  a  position  whence  its  fire  may  be  embarrassing 
to  the  enemy,  if  not  efficacious.     It    must  not  stop  to  fire;  every 
moment  of  halt  is  time  lost,  which  can  only  tend  to  demoralization ; 
the  results  of  fire  can  be  nothing,  for  distances  are  unknown ;  the 
enemy  knows  them,  and  is  sheltered,  and  against  a  single  section  he 
opposes  two  or  three. 
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As  the  interval  in  the  skirmish  line  cannot  be  decreased  without 
too  great  loss,  it  is  apparent  that  so  far  there  must  be  no  reinforce- 
ments ;  on  many  grounds  even  this  interval  of  5i  yards  is  much  too 
small.  When  the  skirmish  line  has  reached  this  distance  (660  yards 
from  the  hostile  infantry)  the  reinforcement,  sheltered  by  its  fire  and 
hidden  by  its  smoke,  may  come  up  ;  it  will  now  be  useful  in  the 
firing  line.  The  company  cannot  be  hurried  further ;  it  must  gain 
ground,  but  there  is  no  fixed  rule  to  follow ;  the  line  must  advance 
firing  and  availing  itself  of  the  ground. 

A  captain  who  leads  his  company  well  will  arrive  within  330  or 
even  275  yards  having  engaged  only  two  sections ;  with  the  third  he 
may  make  another  1 10  yards.  If  he  is  fortunate  he  will  get  within  1 10 
yards  and  assault  with  his  company  only,  but  this  will  be  the  excep- 
tion ;  more  frequently  he  will  need  the  help  of  the  battalion  reserve. 

The  other  three  sections  were  left  behind  at  2750  yards  from  the 
enemy's  artillery ;  they  will  advance  sheltered  by  the  skirmish  line, 
and  in  favorable  ground  they  will  sometimes  be  able  to  help  the 
latter  by  their  fire.  The  column  formation  must  be  abandoned  at 
2750  yards  from  artillery,  and  the  reinforcement  composed  of  the 
second  section  grouped  in  squads  will  follow  the  skirmish  line  at  165 
yards  distance.  In  this  formation  this  line  may  approach  within  iioo 
yards  of  the  hostile  infantry,  for  its  circumstances  differ  from  those  of 
the  skirmish  line ;  it  must  follow  the  latter,  but  it  may  choose  the 
moments  for  advancing,  and  by  rushes  of  50  yards  and  kneeling  it 
may  move  on  without  much  loss.  The  ground  must  be  favorable 
for  this  line  to  advance  further  than  1 100  yards  without  deployment, 
as  the  fire  of  the  hostile  infantry  is  becoming  serious.  The  reinforce- 
ment will  therefore  deploy  at  about  1 100  yards  and  form  a  second 
skirmish  line,  and  so  can  remain  without  demoralization  until  the  first 
line  commences  firing,  when  it  moves  up  and  joins  it.  The  other  two 
sections  (the  support)  on  passing  their  artillery  will  form  with  an  interval 
between  them  on  the  same  line,  and  by  the  shelter  of  the  two  lines  in 
front  and  by  taking  cover  and  kneeling  this  support  may  follow  the 
second  line  at  a  distance  of  about  165  yards  until  it  is  about  2200  yards 
from  the  hostile  artillery,  when  it  will  probably  be  compelled  to  form 
into  grouped  squads.  It  may  thus  reach  a  distance  of  1 100  yards  from 
the  hostile  infantry,  when  the  leading  line  will  become  engaged ;  the 
fire  and  smoke  will  facilitate  the  advance  of  the  rear  lines,  and  will 
permit  them  to  reinforce  the  first  line  when  necessary  without  chang- 
ing the  squad  formation.     As  the  second  and  third  lines  join  the 
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firing  line  they  push  it  forward  by  the  impulse  they  communicate, 
and  finally,  when  the  firing  line  is  near  enough,  it  assaults  with  the 
bayonet. 

BATTALION  FORMATION. 

In  the  French  battalion  formation,  in  which  the  battalion  corre- 
sponds to  the  four-battalion  organization  above  described  for  the  Naval 
Brigade,  two  companies  are  usually  deployed  as  above,  and  the  other 
two  form  the  reserve  which  follows  the  third  line  at  about  165  yards 
distance,  opening  out  as  the  enemy's  fire  requires  it  When  the 
supports  have  been  absorbed  in  the  firing  line,  the  reserve  is  also  sent 
forward  until  the  line  is  dense  enough  to  assault,  or  in  case  of  a 
retreat  it  is  deployed  to  oppose  the  enemy  while  the  fightmg  line 
reforms  behind  it. 

Battle  Formation  for  Naval  Brigade, — Upton's  deployment  of  a 
fighting  line  by  numbers  was  adopted  in  the  U.  S.  Army  (in  1867) 
before  the  recent  great  wars ;  it  has  never  been  tried  in  battle,  and  its 
unwieldiness  and  lack  of  cohesion  are  in  complete  opposition  to  the 
requirements  which  have  been  satisfied  by  the  group  formation  de- 
scribed above.    The  group  unit  for  the  Naval  Brigade  should  consist 
of  a  half  company  or  16  men  and  2  petty  officers,  who  should  be  kept 
together  both  when  closed  and  when  deployed.     Each  four  should 
also  be  regarded  as  a  permanent  organization,  the  men  always  fallings 
in  in  the  same  order,  and  each  vacancy  should  remain,  the  rear  rank 
man  stepping  into  the  front  rank,  or  should  be  filled  by  a  new  man 
from  the  company's  gun  division.     Upton's  company  deployment 
by  the  flank  is  based  upon  the  group  formation,  and  is  perfectly 
applicable  to  our  naval  companies  thus  organized.    A  naval  battalion 
should  be  deployed  and  manoeuvred  similarly  to  the  French  com- 
pany whose  motions  are  described  above.   For  instance,  if  a  battalion 
is  to  take  its  fighting  formation,  two  companies  would  form  the 
skirmish  line,    two  the  reinforcement,  and  two  the  support.     On 
arriving  within  range,  the  leading  companies  will  take  an  interval 
sufficient  for  deployment,  and  later  will  separate  into  half  companies ; 
the  latter  will  finally  deploy  into  the  skirmish  line  as  they  advance, 
and  will  endeavor  to  keep  in  their  original  groups.     The  reinforce- 
ment and  support  will  throw  their  half  companies  in  groups  into  the 
skirmish  line  when  the  time  arrives. 

DEFENSE. 

On  the  defense,  fire  is  opened  earlier  than  when  attacking,  in  order 
to  compel  the  early  deployment  of  the  assailants,  whose  advance  is 
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retarded  and  whose  mistakes  are  less  easily  rectified  when  in  open 
order.  The  formations  are  substantially  the  same  as  when  attacking, 
except  that  the  supporting  lines  are  kept  nearer  the  fighting  line. 
The  fighting  line  is  gradually  strengthened  by  the  advance  of  the 
supports,  until  only  a  reserve  remains  in  rear  to  deliver  a  counter 
assault  and  pursue  the  enemy  or  to  cover  the  retreat  as  the  case  may 
be.     The  greatest  losses  usually  occur  during  a  retreat  under  fire. 

MANOEUVRING  ADVANTAGES  OF  SMALL  FORCES. 

Small  independent  forces  have  much  greater  freedom  on  the  battie- 
field  than  large  ones.  Small  detachments  are  unembarrassed  by 
forces  on  each  side  obliging  them  to  move  straight  forward,  so  their 
rear  lines  can  outfiank  the  first  line,  thus  making  a  fiank  attack  on 
the  battlefield  ;  large  forces  can  arrange  for  a  fiank  attack  only  when 
off"  the  battlefield.  Artillery  has  freer  choice  of  position  with  small 
forces. 

REFORMING  ENGAGED  TROOPS. 

"  The  necessity  of  reforming  engaged  troops  as  soon  as  the  engage- 
ment ceases  or  during  any  pause  in  the  fight  is  so  great  in  these  days 
of  fighting  in  extended  order  against  an  unseen  enemy  hidden  by 
cover,  that  it  cannot  be  too  strongly  impressed  on  leaders  of  all 
ranks.  It  is  only  by  so  doing  that  command,  control,  and  cohesion 
can  be  maintained,  the  exnl  caused  by  the  mixing  of  the  larger  units 
reduced  to  a  minimum,  and  the  moral  effect  of  numbers  impressed 
on  the  men,  who  are  apt  to  think  their  losses  greater  than  they  really 
are.  Reforming  the  tactical  units  also  has  the  effect  of  rendering  the 
men  available  for  use  in  other  directions,  which  they  were  not  before, 
and  of  having  them  as  completely  in  hand  as  possible  to  meet  any 
further  attempts  of  the  enemy.  These  remarks  apply  equally  to 
attack  and  defense."* 

SAVAGE  WARFARE. 

"  It  may  be  considered  that  fire  discipline,  direction  and  control 
are  not  required  in  small  wars  against  savage  or  undisciplined  nations. 
This  is  a  great  mistake ;  the  nature  of  the  enemy  and  his  weapons  may 
govern  and  change  our  tactical  formations,  but  never  the  fire  discip- 
line, direction  and  control,  which  alone  can  assure  the  fullest  efficacy 
of  the  fire  being  attained  under  any  conditions.  With  an  enemy 
unarmed  with  modern  weapons  or  unskilled  in  their  use,  closed 
formations  may  be  retained  fi'om  the  great  advantages  of  the  control 
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and  the  moral  support  they  give  the  men,  and  volleys  may  be  used 
up  to  a  much  shorter  range,  but  otherwise  the  fire  tactics  described 
in  the  foregoing  pages  can  alone  develop  the  full  efficacy  of  the  fire."* 

BUSH    FIGHTING. 

In  regard  to  bush  fighting  Lord  Wolseley  says :  "  Considerable 
method  is  required  by  all  commanding  officers  in  bush  fighting ;  if 
there  is  hurry,  your  force  gets  cut  up  into  several  parts  without  any 
connection  between  them,  and  it  is  difficult  to  collect  them  again  for 
any  concerted  action.  In  no  sort  of  warfare  is  it  more  essential  to 
have  a  small  reserve  kept  intact  up  to  the  last  moment,  for  it  is  impds- 
sible  to  see  what  your  enemy  is  about  or  to  know  where  he  is  until 
his  attacks  have  actually  developed  themselves,  and  panics  are  more 
probable  in  a  dense  forest  tharf  in  an  open  country.  Teach  your  men 
to  go  into  the  bush,  there  is  no  use  in  lying  down  and  firing ;  the 
savage  is  perhaps  better  at  that  game  than  you  are,  your  only  safety 
is  to  go  straight  at  your  enemy  whenever  and  wherever  you  see  him  ; 
this  demoralizes  the  savage,  and  although  you  may  lose  a  few  men 
in  the  rush,  your  loss  will  be  less  in  the  long  run  than  if  you 
endeavored  to  turn  him  out  of  his  position  by  a  heavy  fire.  As  the 
result  of  all  actions  in  a  dense  forest  depends  upon  the  company 
officers  and  on  their  fertility  of  resource,  they  must  to  a  very  great 
extent  rely  upon  themselves  and  act  upon  their  own  responsibility." 

ARTILLERY. 

The  drill  and  instruction  of  artillery,  like  that  of  infantry,  may  be 
divided  into  two  parts,  the  manoeuvre  drill  and  the  battle  exercises. 
The  first  part  is  sufficiently  dealt  with  by  the  present  drill  book.  The 
instruction  in  sighting  and  pointing  is  fairly  good,  being  covered  by 
great  gun  practice,  although  there  is  little  regarding  the  matter  in  the 
exercise  manual ;  what  is  known  by  the  officers  of  the  service  is 
passed  along  orally  and  the  instruction  is  not  as  thorough  as  it  might 
otherwise  be.  Before  considering  the  employment  of  artillery  it  will 
be  necessary  to  say  a  few  words  about  the  nature  of  the  ammunition. 
The  three  kinds  of  projectile  which  may  be  carried  are  shell,  shrapnel, 
and  case,  and  earlier  in  this  paper  the  47-mm.  gun  was  selected  (for 
manual  drag)  as  being  able  to  fire  shrapnel  of  effective  size. 

The  percussion  shell  is  the  most  useful  projectile  for  general 
service.     It  is  always  used  for  ascertaining  the  range,  as  the  puff  of 
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smoke  from  the  explosion  of  the  projectile  shows  the  exact  striking 
point.  It  may  also  be  used  against  earthworks,  entrenchments,  and 
buildings,  and  its  effect  is  good  against  masses  of  men  and  artillery; 
against  troops  in  extended  order  its  effect  is  moral  rather  than  actual. 

Shrapnel  shell  is  effective  only  against  men  and  horses,  and  when 
well  delivered  is  very  valuable;  but  it  is  difficult  to  regulate  its  point 
of  bursting,  on  which  all  its  efficiency  depends.  The  shrapnel  fuze 
should  be  a  double  acting  one  (time  and  percussion),  as  is  the  French 
service  fuze.  The  proportion  of  shell  to  shrapnel  varies  from  3  to  i, 
to  I  to  3  in  different  foreign  armies,  but  the  average  proportion  is 
about  3  shell  to  2  shrapnel.  Case  shot  is  used  only  at  the  shortest 
ranges,  and  the  proportion  carried  is  small ;  not  more  than  9  per  cent. 

Preliminaries  to  Opening  Fire. — It  is  proper  for  the  commanding 
officer  of  a  battery  to  precede  it  on  the  ground  it  is  about  to  occupy,  in 
order  to  reconnoitre  and  decide  upon  the  best  position,  and  to  observe 
the  enemy,  estimate  his  range,  and  note  the  arrangements  made  by 
adjacent  forces.  The  commanding  officer  leaves  his  second  in  com- 
mand to  bring  up  the  battery,  and  on  its  arrival  the  chiefs  of  pieces 
make  their  preparations  for  opening  fire,  while  the  battery  commander 
assembles  the  officers  and  indicates  the  target,  the  exact  point  of  it 
which  is  to  be  aimed  at  for  the  adjustment  of  the  range,  and  also  the 
point  of  aim  for  each  gun  after  the  fire  is  spread. 

Range  Finding. — The  battery  takes  up  a  position  for  firing  and 
loads  with  percussion  shell.  The  range  finding  is  by  trial  by  the 
whole  battery  and  is  in  two  parts.  In  the  first  part,  called  the  *'  trial 
firing'*  or  **  adjustment,"  it  is  the  object  to  place  the  sheaf  of  projec- 
tiles so  that  it  touches  the  target ;  in  the  second  part,  called  **  battery 
firing  '*  or  "  rectification,*'  it  is  the  endeavor  to  cause  the  centre  of  the 
sheaf  of  projectiles  to  fall  on  the  centre  of  the  target. 

To  adjust  the  fire  the  battery  commander  points  out  the  target 
and  orders  the  projectile,  elevation,  and  allowance  for  drift  and 
wind,  and  the  first  piece  fires.  The  explosion  indicates  whether  the 
projectile  falls  short  or  over,  and  the  elevation  is  altered  sufficiently  to 
make  it  almost  certain  that  the  second  shot  will  fall  on  the  opposite 
side  of  the  target  from  the  first.  With  this  object  the  correction 
should  be  400  yards  for  a  range  of  2000  yards  or  more,  200  yards 
between  1000  and  2000  yards,  and  100  yards  for  less  than  1000  yards. 
If  there  is  the  slightest  doubt  about  the  correct  observation  of  a  shot 
it  must  be  rejected,  and  the  next  shot  must  be  fired  without  altering 
the  range.     As  soon  as  the  target  has  been  enclosed  in  a  "  fork  *' 
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(formed  by  two  shots  falling  on  opposite  sides  of  the  target),  the  next 
shot  is  fired  with  the  range  corresponding  to  the  mean  range  of  the 
fork,  and  a  new  fork  is  formed  with  this  shot  and  one  of  the  shots  of 
the  last  fork.  In  this  way  the  fork  is  diminished  until  it  is  only  fifty 
yards  deep,  when  the  adjustment  of  fire  may  be  considered  complete, 
because  fifty  yards  is  within  the  limits  of  the  natural  dispersion  of  the 
shots,  and  the  range  for  the  entire  battery  is  set  at  the  smaller  of  the 
ranges  composing  the  last  fork.  This  method  of  adjustment  is  that 
used  by  the  majority  of  European  nations  and  differs  somewhat  from 
the  English  method,  of  which  that  described  in  the  U.  S.  N.  Ordnance 
Instructions  (paragraphs  779-786)  is  an  adaptation  for  use  at  sea. 

Rectification  of  Fire, — The  adjustment  being  complete,  a  series  of 
six  or  eight  shots  is  then  fired  with  the  range  so  found,  and  the  result 
shows  whether  the  elevation  should  be  altered  by  25  yards  or  not. 
The  rules  for  altering  the  fire  after  the  fire  has  been  adjusted  depend 
upon  the  theory  of  probabilities  and  the  mean  dispersion  or  deviation 
proper  to  the  guns.     If  the  centre  of  the  sheaf  of  projectiles  is  placed 
exactiy  upon  the  centre  of  the  target,  a  certain  proportion  of  shot  will 
strike  the  target,  and  half  the  remainder  will  go  over  and  half  will 
fall  short ;  but  out  of  all  the  shots  fired,  those  which  fall  short  are  the 
ones  which  can  be  most  accurately  observed,  and  the  rectification  to  be 
made  is  therefore  based  upon  the  proportion  of  shots  which  fall  short. 
When  the  centre  of  the  sheaf  is  adjusted  to  the  centre  of  the  target, 
this  proportion  varies  from  ^  to  f  according  to  the  range  and  height 
of  target,  but  the  service  rule  for  the  Germans  is  to  consider  the  rec- 
tification complete  when  from  J  to  i  the  shot  fall  short.     If,  however, 
at  2000  yards  range  all  of  the  first  six  shots  out  of  the  series  of  eight 
fall  short,  a  correction  may  then  be  made  to  the  elevation  without 
completing  the  series ;  and  if  at  1500  yards  range  the  first  three  shots 
all  fall  short,  there  is  a  very  strong  probability  that  the  range  should 
be  increased.     In  general,  the  greater  the  depth  of  the  target,  the 
greater  is  the  permissible  proportion  of  shots  **  not  short."     The 
errors  in  direction  are  corrected  by  each  piece  separately,  because  the 
relative  height  of  the  wheels  on  which  the  lateral  deviation  greatly 
depends  is  different  for  each  piece  on  account  of  the  ground.     In  the 
case  of  a  strong  wind,  the  commander  of  the  battery  may  make  the 
first  allowances  and  corrections  for  lateral  deviation.    After  the  recti- 
fication is  complete,  if  the  chief  of  a  division  (of  two  guns)  observes 
one  of  his  pieces  steadily  shooting  "  short "  or  "  not  short,"  he  may 
make  corrections  of  25  yards  to  the  range. 
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When  the  rectification  is  Complete  it  is  very  fi-equent  to  spread  the 
fire,  that  is,  to  cause  each  piece  to  fire  at  that  part  of  the  target  which 
is  most  nearly  opposite  it,  instead  of  continuing  to  fire  at  the  centre 
or  most  prominent  part  of  the  target  upon  which  the  fire  was  first 
regulated. 

Shrapnel  Fire  against  Fixed  Targets. — As  shrapnel  fire  is  more  diffi- 
cult to  observe  correctly  than  shell  fire,  it  is  usual  to  adjust  the  fire 
with  shell  and  then  change  to  shrapnel.  By  omitting  to  cut  the  time 
upon  a  double  action  fuze  it  explodes  by  percussion,  and  a  shrapnel 
with  this  fuze  may  therefore  be  used  to  find  the  range.  The  effective 
use  of  shrapnel  depends  principally  upon  a  low  burst  in  front  of  the 
target.  Having  found  the  range  by  shell  fire  and  begun  shrapnel  fire 
with  the  fuze  adjusted  to  the  corresponding  time-length,  the  burst 
will  probably  occur  either  too  high  or  too  low,  the  proper  height  being 
three  or  four  yards.  There  are  two  ways  of  correcting  this  error, 
either  by  altering  the  time-length  of  the  fuze  or  by  altering  the  eleva- 
tion. The  first  method  is  better  theoretically,  but  in  practice  the 
projectiles  already  cut  and  in  the  guns  are  wasted,  so  a  practical  rule  is 
to  alter  the  range.  The  distance  between  the  point  of  burst  and  the 
target  is  then  unchanged.  If,  however,  it  is  seen  that  the  explosions 
take  place  in  rear  of  the  target,  then  the  time-length  of  the  fuze 
and  the  range  must  both  be  decreased.  When  the  commander  of 
the  battery  thinks  he  has  found  the  range  accurately  he  orders  the 
length  of  the  fuze,  and  chiefs  of  sections  may  afterwards  make  alter- 
ations in  the  elevation  of  their  pieces  to  rectify  the  height  of  burst, 
but  they  must  not  alter  the  fuze  time-length. 

Fire  at  a  Moving  Target, — In  firing  on  an  advancing  target  it  is 
usual  to  enclose  the  target  in  a  fork  whose  depth  is  proportional  to 
the  speed  of  the  target's  advance,  and  then  to  fire  slowly  at  the  less 
range  of  the  fork  until  a  shot  is  observed  *'  not  short,'*  when  the 
pieces  that  are  ready  fire  rapidly,  and  then  a  new  fork  is  formed  and 
the  same  process  is  repeated.  On  account  of  the  great  depth  over 
which  a  shrapnel  shell  is  efficacious,  its  use  is  preferable  against  a 
moving  target.  To  pass  from  shell  to  shrapnel  fire,  having  fired 
shell  slowly  as  above  described  until  the  target  has  entered  the  zone 
of  natural  dispersion  of  the  shot,  which  will  be  shown  by  a  shot  falling 
"  not  short,"  the  remaining  pieces  ready  are  rapidly  discharged,  and 
the  fire  is  changed  to  shrapnel  and  continued  with  a  range  and  cor- 
responding fuze  time-length,  100  to  300  yards  less,  according  to  the 
target's  speed  of  advance,  until  a  new  fork  is  necessary. 
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In  firing  against  a  retiring  target  the  converse  of  the  above  rules 
holds  good. 

The  rules  for  firing  against  a  target  moving  to  the  flank  are  similar 
to  those  for  fire  at  sea  against  a  passing  enemy. 

In  firing  at  a  target  moving  obliquely  it  will  be  advisable,  if  possible, 
to  adjust  the  fire  upon  a  point  by  which  the  target  must  pass,  and  fire 
rapidly  when  the  target  approaches  it. 

Observation  of  Fire. — Quick  and  correct  adjustment  of  the  fire 
requires  the  greatest  care  in  the  observation  of  each  shot,  for  an  error 
in  observing  a  single  shot  may  cause  the  waste  of  a  large  number  of 
others  before  the  mistake  is  discovered.  It  is  therefore  necessary  to 
neglect  doubtful  observations  altogether,  and  to  adjust  the  fire  only 
by  good  observations.  To  obviate  false  observations  as  far  as  pos- 
sible, the  following  precautions  are  necessary : 

The  commander  of  the  battery,  whose  duty  it  is  to  observe  and 
correct  the  ranges,  should  choose  a  position  well  to  the  windward 
flank  of  the  battery,  but  near  enough  to  make  his  orders  heard :  and 
his  observations  should  be  assibted  by  a  trustworthy  man  on  the  flank 
and  advanced  as  far  as  possible,  who  should  signal  the  result  of  each 
shot  "  short,"  or  '*not  short,"  or  ••doubtful."  When  the  fire  is  not 
spread,  the  point  in  the  target  most  favorable  for  observation  should 
be  selected  for  aiming.  Field  glasses  for  the  battery  commander  are 
better  than  the  naked  eye  or  than  a  telescope.  Care  must  betaken  to 
observe  the  cloud  of  smoke  at  the  instant  of  the  explosion,  or  it  may 
drift  and  cause  a  false  observation.  Owing  to  the  parallax  due  to  the 
position  of  the  commander  of  the  battery,  it  will  frequently  be  neces- 
sary for  him  to  inquire  from  the  chiefs  of  sections  regarding  the 
direction  of  the  shot  before  he  can  decide  whether  it  is  short  or  not. 
When  the  target  is  covered,  as  sometimes  happens,  by  little  thickets 
or  clumps  of  trees,  obser\'ation  becomes  difficult,  and  an  observer  far 
out  on  the  flank  to  signal  the  general  result  of  groups  of  shots  would 
be  very  useful.  Finally,  no  opportunity  should  be  lost  of  practicing 
the  observation  of  shooting. 

Fire  Discipline  and  the  Direction  of  Fire. — The  position  for  tlie 
commander  of  the  battery  is  on  its  flank  ;  the  more  distant  he  is  the 
more  accurately  he  can  observe  results,  but  he  must  remain  within 
reach  of  his  voice.  The  target  should  be  clearly  pointed  out  to  all. 
As  for  the  order  and  rapidity  of  fire,  the  following  rules  should  be 
observed  :  First,  the  fire  should  begin  at  one  flank,  usually  the  lee- 
ward one — this  order  should  be  maintained  during  rapid  fire,  and 
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should  be  neglected  only  where  firing  case  shot;  second,  the  rapidity 
of  fire  depends  on  the  facilities  for  observation  and  the  circumstances 
of  the  fight.  Fire  is  usually  distinguished  as  slow,  ordinary,  and 
rapid.  Slow  fire  is  used  when  the  ammunition  supply  is  low,  when 
the  phase  of  the  action  is  a  delaying  one,  when  the  "  fork  "  has  been 
determined  for  a  moving  target,  and  when  observation  is  difficult. 
As  the  commander  of  the  battery  gives  the  order  for  firing  each  shot 
in  slow  fire,  it  may  be  used  during  the  determination  of  the  range. 
Ordinary  fire,  as  its  name  indicates,  is  most  generally  used ;  the 
interval  between  shots  is  from  15  to  20  seconds  in  6-gun  batteries, 
and  from  22  to  30  seconds  in  4-gun  batteries.  Rapid  fire  is  most 
frequently  used  in  firing  on  a  moving  target  after  the  latter  has  been 
seen  to  enter  the  beaten  zone.  The  interval  between  shots  should  be 
fi-om  6  to  8  seconds  in  a  6-gun  battery.  Rapid  fire  affects  the  aim, 
the  smoke  becomes  annoying,  and  the  physical  effort  is  great,  so  that 
it  cannot  be  long  maintained. 

A  salvo  or  broadside  is  sometimes  used  to  facilitate  the  observation 
of  the  range,  and  as  the  object  is  to  increase  the  cloud  of  smoke 
caused  by  the  burst,  the  guns  must  be  fired  exactly  together.  The 
limit  of  range  for  field  artillery  is  that  at  which  good  sight  aided  by 
field  glasses  can  observe  the  effect  of  the  shooting.  This  is  about 
3000  yards. 

Role  of  Artillery  in  Battle. — The  role  of  artillery  in  attack  is  the 
preparation  and  support  of  the  infantry  advance.  In  the  first  stage  of 
the  fight  the  artillery  opens  fire  at  long  range,  say  from  2500  to  1600 
yards,  and  endeavors  to  silence  the  enemy *s  artillery  and  shake  his 
infantry.  This  part  of  the  action  is  usually  an  artillery  duel.  When 
the  commander-in-chief  considers  that  the  time  has  come  to  push 
forward  the  infantry,  the  artillery  is  also  advanced,  the  better  to  aid 
the  infantry,  and  covers  the  latter  by  its  fire  as  far  as  possible. 

The  artillery  forms  the  stable  element  in  the  attack ;  its  moral  effect 
is  very  great,  both  upon  friend  and  enemy,  and  it  lends  a  solidity  to 
the  line  which  is  lacking  to  the  open  order  of  infantry.  Although 
artillery  should  always  be  well  to  the  front,  yet  it  is  useless  and  spec- 
ially vulnerable  while  in  motion,  so  changes  in  position  should  be  few 
and  for  considerable  distances,  for  small  changes  in  range  do  not  much 
affect  the  power  of  artillery.  When  the  infantry  is  closely  engaged 
with  the  enemy,  the  artillery  will  be  directed  upon  the  reserves  of  the 
enemy  in  order  to  shake  them,  as  well  as  to  avoid  injuring  the  attack- 
ing force.    As  soon  as  a  position  is  taken  the  artillery  will  advance 
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and  occupy  it,  to  assist  in  holding  it  against  a  counter-assault.  In  the 
case  of  a  repulse  of  the  assaulting  line,  it  will  be  the  duty  of  the  artil- 
lery to  cover  its  retreat  and  prevent  the  enemy's  advance. 

On  the  defensive  the  action  is  begun  by  the  artillery,  which,  if 
possible,  should  temporarily  place  part  of  its  force  beyond  the  main 
fighting  line  in  order  to  cause  the  enemy  to  deploy  early,  for  this 
renders  the  enemy's  advance  slow,  and  makes  it  more  difficult  for 
him  to  rectify  any  mistakes  he  may  discover  than  if  he  were  in 
closed  formation.  As  soon  as  the  infantry  gets  well  within  range,  fire 
should  be  directed  against  it  until  the  action  is  decided.  The 
general  rule  for  directing  artillery  fire  both  on  the  attack  and 
defense  is,  that  that  arm  of  the  enemy  which  is  at  the  instant  taking 
the  most  prominent  part  in  the  fight  should  be  the  principal  target. 

Employment  of  Machine  Guns. — Machine  guns  partake  of  the 
nature  both  of  artillery  and  small  arms,  and  their  management  will 
accordingly  be  a  combination  of  artillery  and  infantry  methods. 

In  the  attack,  the  machine  guns  will  be  advanced  on  the  fianks  or 
to  some  commanding  position,  where  they  will  replace  with  great 
advantage  the  long  range  infantry  fire  which  is  so  wasteful  of  ammu- 
nition, for  the  gun  can  keep  up  a  more  steady  fire  than  the  infantry  ; 
its  ammunition  supply  is  abundant,  and  its  accuracy  is  much 
superior.  The  machine  guns  will,  if  possible,  take  their  range  from 
the  artillery. 

On  the  defense  the  machine  guns  will  probably  be  more  scattered 
than  in  attack,  occupying  the  salient  angles  where  infantry  fire  is 
weak ;  but  as  in  attack,  their  fire  will  replace  long  range  infantry  fire. 
In  this  employment  of  machine  gun  fire  it  resembles  that  of  artillery 
fire,  but  in  the  actual  delivery  of  fire  machine  guns  will  follow  the 
infantry  methods,  firing  a  few  rounds  rapidly  and  then  waiting  for 
the  smoke  to  clear  and  to  pass  orders.  The  methods  of  range 
finding,  too,  will  only  be  those  practicable  for  infantry,  and  the  use  of 
two  sights  will  happen  as  with  the  infantry.  In  general,  the  machine 
guns  should  manceuvre  as  artillery  and  fire  as  infantry. 

Escorts. — Guns  are  usually  able  to  protect  their  own  immediate 
front,  still  they  frequently  require  escorts ;  as  the  manual  transport 
of  naval  field  artillery  necessitates  large  crews,  these,  if  organized  as 
suggested  in  this  article,  afford  ample  escort  for  protecting  the  flanks 
of  their  guns.  When  the  guns  are  perfectly  secure,  this  arrangement 
also  permits  the  assignment  of  the  relief  platoon  of  one  gun  to  act  as 
another  gun's  crew  and  the  withdrawal  of  a  complete  company  to  act 
as  infantry. 
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Choice  of  Position. — In  the  choice  of  position,  the  first  considera- 
tion is  a  clear  field  of  view  not  only  towards  the  target,  but  in  every 
direction,  and  at  close  as  well  as  long  ranges.  The  cover  afforded  to 
the  battery  may  afterwards  be  thought  of,  but  the  rule  is  general  for 
artillery  as  well  as  for  infantry,  that  cover  must  be  sacrificed  to  an 
efficient  fire. 

The  best  locations  for  artillery  are  generally  found  just  behind  the 
crest  of  a  hill,  or  behind  a  fold  in  a  ground  sloping  gently  towards 
the  enemy,  or  behind  hedges,  thickets  or  cultivated  fields,  because 
these  make  it  difficult  for  the  enemy  to  observe  the  effect  of  his  fire. 

A  damp  and  marshy  soil  just  in  front  of  and  on  the  fiank  of  the 
battery  will  diminish  the  effect  of  the  enemy's  projectiles,  but  in 
taking  advantage  of  such  ground  care  must  be  taken  not  to  impede 
one's  own  future  movements.  Positions  behind  stone  walls  or  on 
stony  ground  will  cause  dangerous  splinters,  and  positions  affording 
near  cover  for  the  enemy  should  be  avoided.  A  hard,  firm  soil  for 
the  pieces  to  stand  on  is  very  important. 

ENTRENCHMENTS  AND  SHELTER. 

The  effect  of  improved  weapons  is  so  great  that  it  is  absolutely 
necessary  to  provide  some  shelter  against  them,  and  for  this  reason 
troops  should  always  carry  their  entrenching  tools  with  them.  The 
object  of  the  defense  is  not  to  oppose  an  obstacle  to  the  enemy's 
advance,  and  therefore  both  shelter  trenches  and  gun-epaulements 
need  be  very  shallow,  because  only  cover  is  needed.  With  savage 
enemies,  however,  where  forces  are  exposed  to  the  sudden  attack  of 
great  numbers,  obstacles  to  hold  them  in  check  under  fire  are  a 
necessary  part  of  the  defense,  and  wagons  and  baggage  should  be 
placed  to  afford  such  protection. 

When  in  battle,  every  advantage  should  be  taken  of  such  natural 
shelter  as  can  be  found,  provided  the  vigor  of  the  attack  is  not  too 
much  sacrificed.  On  this  subject  Colonel  Shaw  remarks  as  follows, 
in  his  work  on  Elements  of  Modem  Tactics^  p.  182 : 

'*  A  soldier  posted  behind  cover  to  await  the  attack  of  an  approach- 
ing enemy  should  not  open  fire  until  the  adversary  comes  well  within 
effective  range.  He  should  take  advantage  of  the  latter  becoming 
necessarily  exposed  in  advancing  from  one  point  of  shelter  to  another, 
in  order  to  fire  at  him  with  the  best  chance  of  success.  But  a  soldier 
behind  cover  cannot  reap  the  full  advantage  of  his  position  unless  he 
carefully  follows  all  the  movements  of  his  approaching  enemy ;  never, 


90  NOTES  ON  THE   NAVAL  BRIGADE. 

if  possible,  losing  sight  of  him.  He  must  therefore  clearly  under- 
stand that  although  he  may  conceal  and  protect  himself  by  accidents 
of  ground,  the  cover  so  obtained  is  only  to  be  used  as  a  means  to  an 
end,  to  enable  him  by  its  assistance  the  better  to  fight  and  overcome 
his  adversary.  This  object  cannot  be  attained  by  mere  avoidance  of 
the  enemy's  fire,  and  the  soldier  will  never  gain  a  victory  by  simply 
lying  behind  an  obstacle.  A  habit  of  clinging  to  safe  places  would 
be  worse  for  an  army  than  any  extent  of  rashness  at  all  likely  to  be 
shown.  Hence  the  soldier  should  be  carefully  instructed  not  only  in 
the  practice  of  using  cover,  but  also  of  readily  issuing  from  it  at  the 
proper  moment.  The  most  secure  shelter  must  be  changed  without 
hesitation  to  right,  left,  front  or  rear,  or  abandoned  altogether,  in 
order  to  obtain  some  new  advantage  of  position,  or  to  follow  the 
enemy's  motions  as  he  seeks  to  gain  new  shelter." 

The  general  tendency  of  attack  formations  as  developed  at  the 
great  manoeuvres  of  recent  years  has  been  to  push  boldly  towards 
the  enemy  without  much  thought  of  shelter,  and  accept  the  necessary 
losses  in  the  hope  of  quickly  deciding  the  battle. 

OUTPOSTS. 

The  duties  of  outposts  are  threefold,  and  are  (i)  to  delay  the 
enemy  from  attacking  the  main  body  of  a  force  at  rest  sufficiently 
long  to  enable  it  to  form  up  for  action  on  its  chosen  ground.  (2)  To 
obtain  information  as  to  the  numbers  and  disposition  of  the  enemy 
so  far  as  can  be  done  without  patrolling  or  reconnoitering  to  a  long^ 
distance.  (3)  To  prevent  the  enemy  from  obtaining  like  information 
with  regard  to  one's  own  forces.  From  the  official  reports  of  the 
various  landing  drills  and  of  the  Panama  expedition,  guard  duty  in 
our  Navy  seems  to  have  partaken  principally  of  the  nature  of  police 
duly,  and  the  attention  of  sentries  seems  to  have  been  directed 
towards  the  interior  of  the  lines  and  the  maintenance  of  order  there 
rather  than  towards  the  enemy. 

The  line  of  sentries  with  its  pickets  and  grand  guard  fulfills  the 
first  object  of  outposts  by  resistance  to  the  advancing  enemy  until 
sufficient  time  has  been  afforded  to  the  main  body  to  prepare  for 
action.  This  is  a  most  important  duty,  and  the  necessity  for 
occasional  self-sacrifice  in  order  to  fulfill  it  is  noted  in  the  regula- 
tions  of  some  services. 

The  distance  at  which  the  outposts  are  stationed  from  the  main 
body  of  course  depends  upon  the  size  of  the  total  force.     The  line 
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of  outposts  also  performs  the  duty  of  lookouts,  and  in  this  way  also 
it  may  give  timely  warning  to  the  main  body. 

To  obtain  information  regarding  the  enemy's  movements,  patrols 
are  employed.  These  are  groups  of  men  sent  out  to  examine  the 
country  beyond  the  sentry  line.  They  should  not  go  farther  than  a 
mile,  and  should  observe  all  secrecy  in  their  movements. 

The  knowledge  of  patrol  duties  required  of  German  troops  is 
indicated  as  follows  in  Major  Von  Amim's  Infantry  Captain's 
Journal:  i.  Skillful  and  prudent  conduct  of  detached  men  and 
patrols  in  examining  a  certain  extent  of  ground  ;  in  seeking  for  and 
observing  an  adversary ;  in  retiring  before  an  enemy ;  in  transmitting 
intelligence.  2.  Proper  instruction  in  the  duties  of  sentries,  and 
knowledge  of  how  to  act  and  how  to  transmit  intelligence  according 
to  the  different  events  that  may  occur. 

Unfortunately,  it  seems  to  be  assumed  by  our  officers  that  instruc- 
tion in  such  duties  is  unnecessary ;  but  as  these  duties  must  be 
performed  in  war,  it  would  be  advantageous  to  pay  more  attention 
to  them. 

DISEMBARKING  AND  EMBARKING. 

As  soon  as  the  boats  of  the  landing  forces  are  manned,  they 
should  be  formed  into  divisions  of  some  twelve  or  fourteen  boats 
each,  corresponding  to  the  battalions  and  batteries  of  the  brigade, 
and  each  boat  should  bear  its  distinguishing  number  both  on  bows 
and  stern,  besides  a  special  mark  for  artillery  boats.  The  latter 
mark  would  facilitate  re-embarkation.  Besides  the  ordinary  equip- 
ment required  for  boats  by  the  Ordnance  Instructions,  each  boat 
should  have  a  reserve  of  ammunition  so  that  the  brigade  may  land 
carrying  its  full  supply,  and  that  on  re-embarkation  the  expenditures 
may  be  made  good ;  the  reserve  ammunition  may  even  be  pushed 
to  the  front  to  meet  the  returning  force. 

If  there  should  be  boats  armed  with  guns  which  it  is  not  intended 
to  land,  they  should  be  formed  into  a  separate  division  immediately 
under  the  officer  commanding  the  covering  gunboats.  Certain 
boats  in  the  rear  should  be  detailed  to  assist  disabled  boats,  so  as  to 
prevent  too  much  disorder  among  the  leading  boats.  The  brigade 
should  be  towed  to  the  landing  place,  and  should  remain  out  of 
range  while  the  artillery  of  the  covering  ships  and  steam  launches 
and  torpedo  boats  prepares  the  landing.  Frequently,  however,  the 
artillery  of  the  small  boats  will  be  of  little  assistance  in  preparing  the 
landing,  owing  to  its  small  height  above  the  water  and  consequent 
lack  of  command. 


92  NOTES   ON  THE  NAVAL  BRIGADE. 

When  the  artillery  afloat  has  silenced  the  enemy,  the  landing  may 
be  attempted.  There  will  be  two  typical  cases  in  landing;  in  the 
first,  the  covering  vessels  will  be  able  to  maintain  their  fire  until  the 
landing  is  complete,  either  by  virtue  of  a  favorable  flanking  position 
or  because  the  enemy's  line  of  defense  is  some  distance  in  rear  of 
the  beach,  so  that  the  covering  gunboats  may  maintain  their  fire  over 
the  boats  of  the  brigade.  In  the  second  case  the  enemy  will  be  so 
placed  as  to  oblige  the  fire  from  the  gunboats  to  cease  when  the 
brigade  moves  to  the  attack,  and  thus  he  will  be  able  to  renew  his 
opposition. 

The  first  case  is  practically  that  of  an  unopposed  landing.  Each 
division  of  boats  would  pull  for  the  shore,  select  its  landing  place,  and 
after  landing,  the  battalion  would  form  and  await  orders. 

In  the  second  case  the  landing  would  be  hurried  and  the  force 
would  be  obliged  to  move  to  the  attack  immediately,  so  that  the  plan 
of  attack  should  be  carefully  prepared  and  understood  by  all  leaders 
before  attempting  the  landing. 

In  landing,  it  will  be  the  object  to  disembark  the  force  in  a  compact 
formation  from  which  the  battle  formation  may  be  readily  assumed. 
As  the  battalions  will  land  abreast  of  each  other,  it  will  be  convenient 
to  form  the  corresponding  boat  divisions  abreast  of  each  other.  The 
interval  between  the  divisions  should  be  50  fathoms,  which  is  about 
the  battalion  front  and  will  allow  20  feet  between  boats  with  an 
interval  of  40  feet  between  divisions.  After  landing,  each  battalion 
will  form  its  own  fighting  line,  reinforcement  and  support,  unless  it 
is  to  form  the  reserve ;  the  formation  of  the  different  boat  divisions 
should  therefore  be  such  as  to  permit  the  boats  to  land  in  succession. 
The  following  plan  is  suggested :  The  boats  containing  the  skirmish 
line  should  lead  in  abreast  of  each  other.  Their  distance  apart  should 
be  at  least  50  feet  when  first  coming  within  range,  in  order  that  both 
may  not  be  within  the  same  sheaf  of  fire.  The  next  boats  containing 
the  second  line,  or  *'  reinforcement,"  should  follow  at  a  distance  of 
about  150  or  200  yards,  and  should  be  slightly  on  the  quarter  of  the 
leading  boats  in  order  to  deprive  the  enemy  of  the  chance  of  a  raking 
fire.  If  the  water  is  smooth,  ricochets  will  be  very  effective,  so  that 
if  other  circumstances  permit,  the  echelon  should  be  formed  on  one 
bow-and-quarter  line  or  the  other,  according  to  the  direction  of  the 
twist  of  the  enemy's  rifling,  which  should  have  been  made  known  by 
the  Navy  Department  to  the  force  engaged.  The  rest  of  the  boats 
containing  the  third  line,  or  "  support,"  and  the  auxiliaries  should 
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follow  in  double  column  at  a  distance  of  about  150  to  200  yards  and 
should  also  be  a  little  on  the  quarter  of  the  boats  ahead.  In  landing, 
the  boats  should  be  about  20  feet  apart,  but  if  boats  containing 
the  second  line  are  intermingled  with  those  of  the  first,  it  is  a  matter 
of  no  importance,  provided  that  the  first  line  on  shore  has  moved  for- 
ward so  that  no  confiision  occurs  among  the  men.  The  artillery 
division  of  boats  should  be  in  the  centre,  for  there  the  artillery  can  be 
better  covered  by  the  infantry,  and  it  should  be  formed  similarly  to 
the  other  divisions.  The  two  leading  boats  should  contain  half  com- 
panies without  guns  and  should  be  immediately  followed  by  the 
corresponding  half  companies  with  guns.  The  rest  of  the  battery 
should  then  be  landed  as  rapidly  as  possible,  the  relief  half  companies 
preceding  their  guns  in  every  case.  The  guns  should  be  landed  as 
early  as  possible  because  they  lend  great  moral  support,  besides  their 
actual  service  making  it  worth  while  to  run  the  risk  of  their  capture. 

Beach  Forces. — After  the  landing  is  complete  it  will  be  the  duty  of 
the  beach-master  and  his  force  to  take  charge  of  the  boats,  to  repair 
damages  to  them,  to  haul  them  off  to  an  anchorage  or  draw  them  up 
in  order  on  the  beach,  as  the  circumstances  may  demand,  in  order 
that  the  returning  force  may  find  no  difficulty  in  re-embarking.  If  he 
expects  an  attack,  either  while  the  brigade  is  away  or  when  it 
re-embarks,  he  should  throw  up  entrenchments  so  as  to  aid  the  re- 
embarkation,  taking  care  that  they  shall  be  planned  so  as  to  receive 
all  possible  aid  from  the  covering  gunboats.  It  will  also  be  his  duty 
to  have  ammunition  ready  to  distribute  to  the  returning  troops,  and 
to  disembark  and  send  forward  all  supplies  needed  for  them. 

In  re-embarking,  the  fiank  companies  should  shove  off  first  and 
the  centre  companies  last.  As  in  the  haste  and  confusion  of  a  re- 
embarkation  under  fire  there  will  be  many  stragglers  and  men 
separated  from  their  commands,  each  boat  officer  should  observe 
before  shoving  off  that  his  boat  contains  about  her  proper  number, 
in  order  that  on  the  one  hand  the  last  boats  may  not  be  overcrowded, 
and  on  the  other  that  they  may  have  crews  sufficiently  large  and  no 
boats  be  left.  The  guns  should  be  kept  on  shore  as  long  as  possible. 
The  Catlings  should  be  re  embarked  first,  as  they  are  better  able  to 
cover  the  field  guns  fi^om  the  water  than  are  the  field  guns  to  cover 
them.  The  boats  containing  guns  should  push  off  before  those  con- 
taining the  corresponding  relief  half  companies,  which  should  be  left 
to  cover  the  embarkation  of  the  guns  and  then  follow. 

Boats  which  have  shoved  off  should  remain  near  the  beach  until 
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all  are  clear  of  the  beach,  when  they  should  retire  in  succession, 
leaving  a  few  as  a  rear  guard  to  cover  the  departure  of  the  rest  and 
then  to  follow  in  their  turn. 

RIOTING. 

It  was  the  experience  in  the  riots  of  1877  that  the  respect  paid  to 
the  United  States  forces  was  such  that  they  never  had  to  resort  to 
fire ;  nevertheless  it  would  not  be  well  to  rely  too  implicidy  on  that 

precedent. 

In  the  first  place  it  should  be  an  invariable  rule  for  United  States 
forces  never  to  appear  before  compulsory  measures  are  a  necessity. 
The  mere  parade  of  numbers  is  specially  to  be  avoided,  for  it  always 
arouses  the  mob ;  but  the  commander  of  the  force  should  see  that 
information  regarding  its  presence  is  informally  spread  amongf  the 
rioters.  The  commanding  officer  should  obtain  maps  of  the  city  and 
distribute  them  among  his  force,  which  should  be  quartered  in  some 
central  building  outside  of  the  district  occupied  by  the  mob,  and  in 
communication  with  the  local  authorities.  Wagons  should  be  pro- 
vided to  convey  the  force  at  an  instant's  notice  wherever  its  presence 
may  be  needed.     Patrol  or  express  wagons  would  be  suitable. 

The  force  should  dismount  from  the  wagons  away  from  the  scene 
of  disturbance,  form  and  march  instantly  upon  the  mob.  In  all 
probability  the  mob  will  yield,  no  matter  what  resistance  it  may  have 
offered  to  the  State  National  Guards ;  it  should  therefore  be  under- 
stood by  every  one  in  the  force  that  fire  is  the  last  resort,  to  be 
employed  only  upon  a  direct  order. 

When  in  presence  of  the  rioters,  the  sailors  should  form  line  with 
fixed  bayonets  and  unloaded  muskets  at  '*  arms  port,*'  and  should 
move  forward  steadily  without  any  halt.  The  commanding  officer 
should  be  immediately  in  rear  of  the  front  line  in  order  to  feel  the 
temper  of  the  mob,  and  should  be  accompanied  by  three  or  four 
good  marksmen  of  approved  coolness  whose  rifles  should  be  loaded. 
If  fire  should  become  necessary,  a  few  leaders  picked  off  by  them 
under  the  immediate  directions  of  the  commanding  officer  might  break 
up  the  assembly. 

A  small  force  may  readily  hold  back  a  mob,  but  a  much  larger  one 
is  necessary  to  drive  it,  for  the  houses  on  each  side  of  the  streets  must 
be  searched,  which  takes  time,  and  a  small  advancing  force  is  quickly 
surrounded ;  and  if  blood  has  not  already  been  shed,  such  a  force 
loses  that  perfect  coolness  which  alone  can  prevent  it. 
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The  troops  may  be  formed  either  in  a  hollow  square  extending 
from  house  to  house,  or  in  closed  column  of  divisions  or  of  companies 
with  a  front  reaching  from  house  to  house.  At  cross  streets,  when 
employing  the  latter  formation,  the  leading  company  (or  division) 
executes  '*  platoons  (or  companies)  right  and  left  turn,"  and  the  cross 
street  is  thus  closed  in  both  directions  until  the  column  has  passed, 
when  the  platoons  (or  companies)  follgw  as  the  rear  company  (or 
division).  A  Gatling  or  shell  gun  would  probably  produce  great 
moral  effect  upon  the  mob,  and  might  be  taken  with  the  column, 
but  it  should  not  be  used  except  in  a  desperate  conflict,  for  when 
few  shots  at  short  ranges  are  required,  they  can  be  better  applied 
from  small  arms  than  from  machine  guns. 

Barricades  should  always  be  turned  and  the  mob  are  not  to  be  per- 
mitted to  occupy  squares  and  open  places.  The  districts  occupied 
by  the  rioters  should  have  their  water  supply  cut  off,  and  it  should 
be  the  object  of  the  forces  attacking  the  mob  both  to  isolate  and 
divide  it. 

CONCLUSIONS. 

The  conclusions  to  be  drawn  from  a  study  of  this  subject  are  as 
follows : 

The  history  of  every  nation  shows  that  in  almost  every  war  the 
Navy  is  called  upon  to  take  a  more  or  less  active  part  against  the  best 
troops  of  the  enemy,  and  therefore,  while  its  knowledge  of  military 
matters  need  not  be  so  profound  nor  so  wide  as  that  of  the  Army, 
yet  it  must  have  enough  both  of  theory  and  practice  to  acquit  itself 
without  discredit.  Naval  officers  should  look  upon  duty  ashore  as 
an  integral,  though  secondary,  part  of  their  profession,  instead  of 
adopting  the  idea  given  by  the  suggestions  of  the  Ordnance  Instruc- 
tions that  extemporary  measures  only  are  necessary  for  the  cred- 
itable performance  of  military  duties. 

The  artillery  training  is  not  sufficient,  and  that  of  the  infantry  is 
utterly  insufficient  and  so  far  behind  the  times  that  it  may  be  said  to 
be  on  a  wrong  basis.  The  deployment  of  the  skirmish  line  by  num- 
bers is  a  manoeuvre  condemned  by  the  military  nations  of  Europe, 
and  we  should  hasten  to  adopt  a  development  of  the  skirmish  line 
by  the  group  system,  which  best  fulfills  the  requirements  of  battle. 

When  the  Naval  Brigade  has  been  landed  for  exercise,  attention 
seems  to  have  been  paid  to  manoeuvre  drill,  but  very  little  to  scouting, 
reconnaissance,  outpost  duty,  and  the  other  minor  operations  of  war 
which  form  the  daily  occupation  of  small  forces  in  the  field.     Even 
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the  target  practice  cannot  have  given  results  adequate  to  the  expend- 
iture of  ammunition,  for  we  learn  from  the  Army  Manual  that  some 
months  of  preliminary  drills  and  exercises  are  necessary  to  enable  a 
man  to  derive  full  benefit  from  range  practice. 

Finally,  to  those  who  fear  to  sacrifice  the  well  known  distinguishing^ 
characteristics  of  seamen  in  the  endeavor  to  teach  them  soldiering^, 
may  be  pointed  out  the  seamanlike  qualities  and  the  military  effici- 
ency of  the  Naval  Brigades  in  the  long  campaigns  in  the  Indian 
mutiny,  at  the  siege  of  Paris,  and  in  Zululand.     Attention  may  also 
be  called  to  the  facts  that  the  large  proportion  of  officers  in  the  Naval 
Brigade  decreases  the  necessary  amount  of  detailed  training  for  the 
men,  and  that  the  essential  difference  between  soldiers  and  blue- 
jackets lies  not  in  the  nature  nor  depth  of  their  respective  militant 
acquirements,  but  in  the  different  modes  of  discipline  and  habits  of 
thought  developed  by  their  daily  life.     Not  only  is  it  desirable  to 
retain  all  the  qualities  of  the  ideal  bluejacket,  but  it  may  be  asserted 
that  his  versatility  and  resource  give  him  the  making  of  a  better 
modern  soldier  than  the  soldier  himself,  who  is  trained  to  a  certain 
rigidity  of  thought  and  discipline  which  is  now  in  a  large  degree 
merely  a  survival  from  former  necessities. 

The  splendid  record  of  the  marines,  both  in  this  country  and  Eng- 
land, bears  out  this  assertion,  for  although  the  amount  of  their  training 
cannot  equal  that  of  soldiers,  yet  their  association  with  seamen,  and 
consequent  assimilation  of  naval  modes  of  thought  and  action,  more 
than  supplies  the  deficiency. 
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THE  RESISTANCE  OF  AIR  TO  THE  MOTION  OF 

PROJECTILES.* 

By  Major  James  M.  Pollard.! 


A  projectile  in  moving  a  given  distance  through  the  air  displaces 
or  thrusts  aside  a  definite  number  of  its  particles,  and  an  equal  num- 
ber of  like  particles  are  forced  by  the  pressure  of  gravity  into  the 
space  vacated  by  the  projectile. 

Let  us  assume 

^= 1  (0 

where  Vel  =  velocity  of  displacement,  H^zi:the  weight  displaced 
in  moving  one  foot,  g  (gravity)  =  32.2  f,  s.,  and  F  the  resistance  in 
foot  pounds. 

As  friction  may,  with  the  smooth  surfaces  and  limited  dimensions 
of  projectiles,  be  wholly  neglected,  a  very  slight  addition  to  the  values 
of  the  constant  representing  the  form  will  be  ample  in  any  case  save 
for  rough  turned  or  cast  shot  such  as  the  old  spherical  shot;  and  for 
reasons  that  will  appear  as  we  proceed,  friction  will  not  for  the  present 
be  considered  in  computing  the  resistance  to  elongated  projectiles. 

I  shall  use  the  symbol  ^  to  designate  all  modifications  of  form,  or 
resistance  to  the  head. 

I  have  computed  values  of  X  for  various  forms  of  head  used  in 
modern  artillery  and  small  arms,  and  these  values  I  have  finally 
adopted  as  best  for  practical  use. 

*The  committee  to  whom  Major  Pollard's  paper  was  referred,  finding  it  too 
long  for  publication  in  its  original  form  in  the  Proceedings  of  the  Institute, 
have  taken  the  liberty  of  publishing  only  the  portions  which  seemed  to  them  of 
greatest  value. 

^Inspector  of  Rifle  Practice,  National  Guard,  District  of  Columbia. 
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We  have,  for  the  three  forms  of  head — 

X  z=  .625  for  the  flat  head, 

^  =  .375  for  the  hemisphere, 

X  z=z  .263  for  the  ogival  of  i }  calibres. 

Formula  (i)  may,  for  practical  computations  with  the  8-inch  pro- 
jectile, be  conveniently  shortened  as  follows :  The  area  displaced  is 
50  square  inches,  and  with  air  of  a  density  of  534.22  grains  per  cubic 
foot  (Bashforlh),  equal  to  13.1032  cubic  feet  of  air  to  the  pound,  the 
8-inch  projectile  will  displace  one  pound  of  air  in  each  37.74  feet  of 
flight,  or  one  37.74th  of  a  pound,  in  moving  one  foot;  and  since  divid- 
ing the  Vel'  by  37.74  is  equivalent  to  multiplying  it  by  the  weight 
displaced  in  moving  one  foot,  the  operation  can  be  further  simplified 
by  also  dividing  by  2^  at  the  same  time,  or  37.74  X  64.4  =  2430. 

Vel* 
Thus  -21!-  = /r,  (2) 

2430  ^  ^ 

58062s 

Let  Vel  =825  f.  s.  as  Example  i.    Fzn ^  =280  pounds. 

2430  '^ 

Of  this  the  resistance  would  be. 

For  the  flat  head,       280  X  .625=  175  pounds,^  .  u  1         1 

,,     ,       .    ,  „    ,,       ^  ..      '/ as  per  tabular  values 

"     hemisphere,  280  X  .375  =  105      "         [       fx 

"     ogival,  280  X  .263  z=   73      "        3 

It  is  next  necessary  to  compute  the  energy  expended  in  heating 
the  air  compressed  at  the  head  of  the  shot. 
Boyle's  law,  formulated,  is 

/>.  F, = /"  y,  (3) 

where  /'iz: pressure  and  F=  volume;  that  is,  the  pressure  multi- 
plied by  the  volume  is  equal  to  the  product  P'  V  at  any  other 
pressure  and  volume  so  long  as  the  temperature  is  constant. 

When  air  is  compressed  adiabatically,  that  is,  in  a  perfectly  non- 
conducting cylinder,  so  that  no  heat  is  allowed  to  escape,  and  none 
is  received  from  without,  the  temperature  rises,  and  the  pressure 
varies  as  the  1.41  power  of  the  volume,  and  the  product 

P  F* "  is  a  constant  quantity.  (4) 

In  the  instantaneous  compression  and  displacement  of  air  at  the 
front  of  a  projectile  there  is  no  time  for  appreciable  loss  of  heat,  and 
the  elevation  in  temperature  augments  the  resistance  precisely  as  it 
would  in  an  air  compressor.  The  volume  is  relatively  greater,  the 
mobility  and  velocity  of  flow  or  displacement  are  greater,  and  the 
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inertia  of  the  air  particles  is  overcome  in  less  time.  Each  particle 
repels  the  others  with  greater  energy,  and  the  result  is  an  increase  in 
the  pressure.  As  a  question  of  impact  solely,  that  is,  the  force  of  the 
blow  of  an  air  particle,  the  force  is  augmented  because  the  particle  is 
more  quickly  displaced.     This  is  equivalent  to  a  greater  velocity. 

The  foregoing  may  all  be  briefly  generalized  as  follows :  A  fluid 
or  liquid  mass  or  column,  such  as  accumulates  against  the  face  of  a 
displacing  surface,  cannot  be  made  to  transmit  pressure  in  one  direc- 
tion only,  and  therefore  cannot  transmit  the  full  force  of  impact  to 
the  plane.  Air  or  gas  cannot  be  compressed  without  the  evolution 
of  heat,  and  heat  cannot  be  evolved  without  the  expenditure  of  force. 

Suppose  air,  having  the  initial  pressure  /*,  volume  V,  and  tem- 
perature Tf  is  compressed  adiabatically,  and  attains  the  pressure  P\ 
volume  F',  and  temperature  7*';  the  relations  of  the  pressure,  volume, 
and  temperature  are  as  follows : 


r  =  (^)  (5) 


This  shows  that  the  pressure  varies  inversely  as  the  1.41  power  of 
the  volume,  and  that  the  absolute  temperature  varies  as  the  .29  power 
of  the  pressure,  and  inversely  as  the  .41  power  of  the  volume.  For 
instance,  when  the  pressure  is  doubled,  or  as  i  to  2,  the  volumes  are 
inversely  as  i  to  1.636,  or  directly  as  i  to  .611,  and  the  absolute  tem- 
peratures are  as  i  to  1.222. 

The  following  symbols  are  used  in  addition  to  those  already 
explained : 

A  =  area  of  shot  in  greatest  cross  section. 

/*=  normal  atmospheric  pressure  on  such  section. 
P'=P  +  FX. 

V=z  normal  volume  of  air  at  pressure  P. 
V  =  volume  of  Fat  pressure  P\ 

h  =  height  of  a  column  of  air  of  uniform  density  and  weight,   W, 
under  normal  atmospheric  pressure. 

7'=the  absolute  temperature  =  /-|- 461  =62°  -|-  461®  1=523**. 
T*  =  the  absolute  temperature  at  pressure  P\ 
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In  the  example  already  given,  FX  is,  for  the  flat-headed  projectile, 
175  pounds,  this  being  due  to  the  air's  inertia,  or  resistance  to  sudden 
displacement,  and  being  computed  by  the  velocity  of  displacement. 
This  does  not  take  into  account  the  acceleration,  or  more  rapid  dis- 
placement due  to  the  heat  of  compression. 

Substituting  the  values  in  the  above  example, 

^ -^^i^-^ _ 735+175 _  J  .^81 

P—    P    —     ns     —'-^381 

atmospheres  absolute  pressure  upon  the  head  of  the  shot,  if  no  heat 

had  been  evolved  by  the  compression,  that,  is,  if  T  had  remained 

constant.     Here 

P*  __  910  lbs.      V 1000 

>^""735Abs.'    l/'—'Soj'' 

V  P' 

and  the  volume  in  inverse  ratio,  or-p/=i.238i,or=:-^  . 

P'      /  ^\*" 
Substituting  the  same  values  in  formula  (5) :  -7j=( -ft?  )      =  as 

above  to  an  inverse  ratio  of  pressures  as  ( 1.238 1  atmospheres)* "  or 
a  direct  ratio  of  (1.2381  volumes)*".  The  pressures  instead  of 
varying  inversely  as  the  volumes,  vary  inversely  as  the  1.41  power 
of  the  volumes.  This  power  of  the  volume  must  therefore  be 
determined. 

The  logarithm  of  the  ratio  of  volumes  as  above  is  .092766,  and 
this  is  to  be  divided  by  1.4 1,  giving 

I.4I  ^'^ 

as  the  logarithm  of  the  adiabatic  inverse  ratio  of  volumes.  The 
corresponding  number  is  1.163,  and  the  pressure,  that  is  Fk,  varies 
in  this  ratio. 

Hence  we  have  175  X  1.163  =  203.3  pounds  as  the  resistance  to 
the  flat  head. 

We  can  now  compute  the  actual  velocity  of  displacement  The 
ratio  of  the  specific  heats  of  air  at  constant  pressure  and  constant 
volume  is  as  1. 4 1  to  I,  whether  expressed  in  heat  units  or  in  foot 
pounds.  The  velocity  of  displacement  due  to  that  of  the  projectile 
is  involved  in  the  Vel*  of  formula  i ;  the  velocity  of  displacement 
due  to  acceleration  by  heat,  plus  that  due  to  the  velocity  of  the 
projectile,  is  as  the  inverse  ratio  of  the  volumes,  or,  in  the  example 
just  computed, 

Vel '1.163;  lu- 

^-  =  203.3  lbs.  ; 

2430  ^  ^ 
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consequentiy,  since  ^  =  .625, 

Vel*  1. 163  ,  ,, 

^  =  326  lbs., 

2430 

whence  the  velocity  of  displacement  =  890  f.s.,  though  that  of  the 

projectile  is  but  825  f.  s. 

There  is  no  resistance  from  vacuum  at  any  velocity  less  than 
945  f.  s.,  and  the  above  result  includes  all  the  resistance  at  825  f.  s.  as 
computed  by  the  first  term  of  the  formula  for  resistance. 

The  foregoing  examples  and  methods  determine  the  resistance  or 
pressure  upon  the  head  of  the  projectile  at  any  velocity.  To  this 
must  now  be  added  the  minus  pressure  of  the  air,  that  is,  the  degree 
of  vacuum  at  the  base.  This,  as  will  appear,  is  susceptible  of  exact 
measurement. 

So  far  as  I  am  aware,  all  computations  hitherto  made  as  to  the 
velocity  of  air  into  a  void  have  omitted  its  elastic  tension  as  an  element 
in  the  calculation.    The  formula 

Vel  =  8.o25>v/A  (8) 

would  apply  perfectly  well  to  water  or  an  inelastic  fluid,  but,  as  will 
be  shown,  is  inapplicable  to  a  gas.  It  has  been  argued  from  formula 
(8)  that  air  could  only  rush  into  a  vacuum  with  a  velocity  of  about 
i35of.  s.,  and  that  a  projectile  in  motion  with  a  velocity  exceeding  this 
must  of  necessity  have  a  void  at  its  base ;  but  the  8"  ogival  with  its 
area  of  50  square  inches  would  meet  a  resistance  from  this  cause 
alone  of  735  pounds,  whereas  the  total  resistance  at  1350  f  s.  is  but 
520  pounds,  which  includes  both  the  resistance  encountered  by  the 
head  as  well  as  the  augmented  resistance  upon  the  base  due  to  the 
vacuum  (see  Bashforth's  tables  of  resistances  as  determined  by  the 
chronograph).  Clearly  enough,  therefore,  the  accepted  theory  is  in 
ibis  respect  erroneous.  By  the  formula  already  explained,  the  re- 
sistance to  the  head  is  233  pounds,  and  this  would  leave  287  pounds 
only  as  the  resistance  to  be  charged  to  vacuum.  As  will  be  seen  later, 
our  computations  will  fix  upon  this  as  the  correct  resistance  due  to 
diminished  pressure  upon  the  base  of  the  shot  at  this  velocity. 

Mr.  Brownlee  (experiments  on  safety  valves)  found  that  steam  at 
75  pounds  pressure  flowed  into  a  perfect  void  with  a  velocity  of 
1446  f.s.,  instead  of  2045  ^  ^^  should  by  theory.  Now  from  con- 
siderations which  will  presently  appear  I  have  deduced  the  following  : 

Vel  =  8.025s/4  (9) 

and  this  would  make  the  Vel  =  1452  f.  s.    Mr.  Brownlee  experimented 
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with  various  pressures  and  with  results  tabulated  below,  in  columns 
I  and  2. 


Pressure  in  Boiler. 

Obs.  Vel. 

Computed  Vel. 
Formula  9. 

Computed  Vd 
Formula  8. 

loo  pounds. 

1459  f.  s. 

1468  f.  S. 

2080  f.  S. 

90 

1454 

1459 

2063 

75 

1447 

1452 

2045 

60 

1437 

1445 

2030 

50 

1429 

1432.5 

2026 

40 

I419 

1420.5 

2006 

30 

1408 

1405 

1982 

In  all  these  experiments  the  observed  velocity  and  weights  and 
volumes  of  steam  discharged  in  a  given  time  were  not  affected  by 
permitting  the  pressure  in  the  condenser  to  equal  half  that  of  the 
boiler.  That  is  to  say,  the  quantity  discharged  in  a  minute  into  a 
practically  perfect  vacuum  was  not  at  all  lessened  or  changed  by 
allowing  the  steam  to  accumulate  in  the  condenser  until  it  equalled 
somewhat  more  than  half  that  of  the  boiler  pressure.  It  will,  how- 
ever, be  noticed  that  formula  (9)  gives  results  substantially  equiva- 
lent to  those  observed.  This  formula  is  based  upon  the  following 
theories,  and  applies  perfectly  to  all  practical  requirements. 

ist.  The  velocity  of  an  elastic  fluid  into  a  perfect  void  is  wholly 
independent  of  the  pressure.  So  long  as  the  pressure  and  density 
bear,  as  by  Boyle's  law,  the  same  relation  to  each  other,  the  work  to 
be  done,  that  is,  the  inertia  of  the  particles,  and  the  force,  that  is,  the 
pressure,  bear  a  constaht  ratio  to  each  other;  the  velocity  therefore 
varies  only  with  the  temperature,  as  in  the  above  table. 

As  to  its  velocity  into  a  void,  let  us  imagine  a  long  or  practically 
endless  tube  8  inches  in  interior  diameter,  into  which  the  air  can 
enter  without  friction,  and  let  it  prior  to  such  entrance  be  supposed 
perfectly  void  throughout  its  length.  We  can  then  admit  the  air, 
and  speculate  concerning  the  results. 

As  to  these,  the  first  will  be  that  the  force  of  gravity  will  project 
the  air  into  the  tube  with  a  constant  force  of  735  pounds.  This  by 
formula  (8)  would  give,  Vel  =  1335  f.s.,  or  a  column  of  air  8  inches 
in  diameter  and  i  foot  in  length  would  be  projected  into  the  mouth 
of  the  tube  in  the  1335th  of  a  second ;  and  this  would  be  the  velocity 
of  any  fluid  whatever  under  a  like  head  or  column  of  equal  height,  if 
each  successive  lineal  foot  of  the  fluid  were  to  follow  its  predecessor 
\  regular  order  unchanged  in  volume  or  density. 
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But  here  we  have  this  column  of  air  projected  with  uniform  motion 
into  the  void,  and  with  its  particles  at  rest  relatively  to  each  other, 
that  is,  all  in  motion  with  equal  velocity,  and  have  the  column  con- 
fined on  its  sides  by  the  walls  of  the  tube,  on  its  rear  by  the  constant 
pressure  of  gravity,  and  upon  its  front  portion  no  pressure  or  restraint 
whatever,  in  this  direction  it  is  absolutely  free  to  yield,  unresisted 
save  by  the  inertia  of  its  particles,  which,  as  we  know,  constantly 
repel  each  other  with  a  force  we  have  defined  as  equal  to  the  pressure 
of  gravity,  that  is,  equal  to  a  force  of  14.7  pounds  per  square  inch. 
Under  these  conditions  we  must  assume  it  to  expand,  to  occupy  a 
greater  space,  and  to  attempt  to  fill  the  void. 

We  have  here  the  sudden  liberation  of  a  hitherto  dormant  force 
like  that  of  a  spring  suddenly  released.  As  a  force  it  is  exactly 
equal  to  the  force  of  gravity,  and  it  acts  equally  in  both  directions, 
forward,  accelerating  a  portion  of  the  column  of  air,  and  backward, 
retarding  another  portion.  This  last  named  action  being  in  opposi- 
tion to  the  constant  pressure  of  gravity,  since  this  column  of  air  is 
already  in  motion  with  the  force  of  gravity,  and  since  it  develops 
within  itself  a  precisely  equal  force,  sufficient,  if  entirely  exerted  in 
one  direction,  to  bring  it  instantaneously  to  a  state  of  rest,  the  exer- 
tion of  this  force  for  the  1335th  part  of  a  second  is  precisely  equal  to 
the  force  of  gravity  during  that  time.  The  velocity  at  constant 
density,  or  that  due  to  atmospheric  pressure,  becomes  that  due  to 

half  the  head,  or  — ^  -  =1 945  f.  s.  In  other  words,  the  constant  pres- 
sure, gravity,  which  equals  14.7  pounds  per  square  inch,  is  resisted 
by  the  reaction  of  an  equal  and  opposing  force,  and  this  force, 
because  it  is  in  motion  instead  of  at  rest,  as  opposed  to  gravity  = 
7.35  pounds  per  square  inch. 

In  Mr.  Brownlee's  tables,  deduced  from  experiment,  we  have : 


,    Pressure  in 

Pressure  in 

Velocity  of 

Weight  of  Steam 

Boiler. 

Condenser. 

Efflux. 

discharged  each  Minute 

75  pounds. 

70  pounds. 

521  L  s. 

35.9  pounds. 

75 

60 

933 

56. 

75 

50 

1243 

64. 

75 

40 

1443 

65. 

75 

30 

1446 

65.3 

75 

15 

1446 

65-3 

75 

0 

1446 

65.3 
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This  shows  that  the  velocity,  when  flowing  into  a  perfect  void,  was 
somewhat  less  than  that  due  to  half  the  head,  or  h ;  that  is,  that  the 
reaction  of  complete  expansion  =  37.5  pounds  per  square  inch  plus 
the  friction,  resisted  the  flow,  and  that  the  velocity  of  an  elastic  fluid 
into  a  void  is  that  due  to  half  the  head  or  pressure,  and  can  never  be 
exceeded. 

The  tube  we  have  been  considering  is  precisely  what  is  found  at 
the  base  of  a  projectile  moving  with  great  velocity.  The  projectile 
literally  makes  a  hole  in  the  air,  into  which  the  air  rushes  under  the 
pressure  of  gravity ;  and,  when  the  velocity  due  to  this  pressure  is 
insufficient  to  overtake  the  projectile,  it  expands  to  fill  the  remaining 
space. 

Now  since  the  velocity  at  constant  volume,  that  is,  at  atmospheric 

density,  has  been  fixed  at  945  f.  s.,  the  ratio  of  expansion  becomes 

Vel 

.     Thus,  if  the  projectile  be  travelling  at  a  rate  of  1350  f.  s., 

945 

gravity  forces  in  a  second  945  feet  of  air  into  the  space  behind  it, 

and  this  mass  of  air  expands  to  fill  the  remaining  space,  or  to  a 

volume  of  1.4285  as  compared  to  unity. 

The  ratio  of  expansion  holds  for  any  fraction  of  a  second  and  for 

any  minute  space,  the  1350th  of  a  second  and  a  distance  of  one  foot, 

or  the  13,500th  of  a  second  and  the  tenth  of  a  foot    We  get  in  any 

case  the  same  ratio  of  expansion.     It  is  convenient  to  use  the  unit  of 

one  foot,  because  a  single  operation  reduces  the  results  to  foot 

pounds  of  resistance.    This  expansion  is  also  an  adiabatic  process. 

Adiabatic  expansion  is  the   reverse  of  adiabatic  compression,  and 

formulae  (5),  (6)  and  (7),  by  reversal  of  the  symbols,  are  applicable 

thereto. 


We  have,  then, 


P        /F'V"  ,     , 


T 
T 


If  the  projectile  in  the  above  example  has  a  velocity  of  1650  f.  s.,  the 
atmospheric  pressure  forces  the  air  into  the  otherwise  void  space 
behind  it  with  a  velocity  of  945  feet  per  second.  Simultaneously 
with  its  projection  into  this  space,  the  air,  relieved  of  the  pressure  of 
gravity  between  its  foremost  particles  and  the  base  of  the  projectile, 
expands  to  fill  the  space.    The  ratio  of  expansion  is  as  the  velocities. 
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Now,  — ^=1.7490,  that  is,  air  of  normal  density  expanded  to 

1.749  volumes.  By  this  expansion  the  air  bridges  the  distance 
between  945  f.  s.  due  to  atmospheric  pressure,  and  the  velocity  of 
1650  f.  s.  of  the  projectile,  and  by  this  expansion  it  performs  work, 
and  heat  disappears.  Hence  the  pressure  is  less  than  that  due  to 
the  foregoing  ratio  of  expansion ;  instead  of  varying  inversely  as  the 
volume,  the  pressure  varies  inversely  as  the  1.41  power  of  the 
volume. 

We  find  401  pounds  to  be  the  resistance  due  to  vacuum.  The 
three  forms  of  projectiles  being  alike  as  to  their  bases,  we  have  as 
values  for  R  when  Vel  =  1650  f.  s., 

1 125  +  401  =  1526  pounds  for  the  flat  head, 
579  +  401=  980      "  "        hemisphere, 

372+401=   773      "  "        ogival. 

In  Professor  Bashforth's  experiments  with  the  projectiles,  the 
resistance  as  determined  by  the  chronograph  was  at  1650  f.  s., 

1540  pounds  for  the  flat  head, 
985       **  "      hemisphere, 

775       "  "       ogival. 

When  formulated  the  resistance  is : 

where — 
R=i  resistance  of  air  in  pounds  to  motion  of  shot. 
F'=  velocity  of  shot  in  feet  per  second. 
</=  diameter  of  shot  in  inches. 

^=force  of  gravity  =  32.191  f.s.  (Bashforlh's  value). 
/  =  normal  atmospheric  pressure  =  14.7  pounds  per  square  inch. 
^=:  weight  of  a  column  of  air  one  inch  square  and  one  foot  long 

=0.00052998  pound  (Bashforth's  value). 
^zna  constant  depending  on  form  of  shot. 

If  we  put  ^—-^      fi_    9     r—^'P 

8^  2gp'  4 

we  shall  have  Log  A  =  4.81059, 

^  =  3.74818, 
C=  1. 0624 1, 


and 


R^XAd'V'ii-^-XBV^-y'''  +  ^^'[i— (^YH- 
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The  foregoing  equation  practically  reproduces  Prof.  Bashforth*s 
tables  of  resistance  for  all  projectiles  and  all  velocities  up  to  2000  f.  s. 
as  will  be  seen  by  reference  to  the  tables  of  resistance  in  appendix. 
My  theoretical  values  could  be  substituted  for  those  computed  from 
his  tabular  values  of  K^  there  being  an  absolute  agreement  throughout, 
but  my  work  does  not  end  with  this  mere  reproduction  of  figures 
previously  determined  by  experiment.  It  shows  these  figures  to  be 
deceptive,  discloses  defects  in  the  guns  and  projectiles  he  used,  and 
locates  and  defines  these  defects,  thus  suggesting  improvement. 

Consideration  of  Prof.  Bashforth*s  and  other  experiments,  and 
analysis  of  the  chronographic  records,  while  not  essential  to  my 
theory,  are  therefore  of  the  greatest  possible  interest  as  disclosing 
hitherto  unsuspected  complications.  In  fact,  the  problem  as  applied 
to  practical  use  is  not  so  simple  as  set  forth  in  the  foregoing,  wherein, 
although  excessive  values  of  A  were  used  for  purposes  of  comparison 
with  actual  experimental  results,  the  reasons  therefor  were  merely 
oudined,  and  the  computations  and  formulae  were  used  and  explained 
as  applied  to  a  projectile  moving  with  perfect  steadiness,  and  perfectly 
aligned  in  the  direction  of  flight;  this  in  practical  gunnery  can  be  only 
approximated  to,  but,  as  will  be  shown,  great  improvements  have  been 
made  over  Prof.  Bashforth's  weaponsf  and  equally  great  additional 
improvement  is  yet  possible  and  practicable.  Experiments  with  the 
chronograph  recorded  the  resistance  as  it  was  encountered.  The 
theories  herein  advanced  show  what  the  resistance  should  have  been. 
Analysis  of  the  experiments  and  chronographic  records  will  demon- 
strate the  correctness  of  the  theory,  and  show  that  the  resistance, 
while  correctly  recorded  by  the  chronograph,  was  at  the  points 
measured  largely  due  to  unsteady  motion  caused  by  defective  rota- 
tion, and  that  this  excessive  resistance  is  limited  to  the  first  portion 
of  the  range  or  flight,  the  experiments  being  over  the  portion  of  the 
flight  covered  by  the  screens,  made  under  defective  conditions. 
Satisfactory  analysis  of  these  experiments  will  be  unavoidably  lengthy 
and  will  require  separate  discussion.  Before  proceeding  with  this  it 
will  be  prop>er  to  explain  a  characteristic  departure  from  the  theory 
so  far  advanced,  which  will  be  observed  at  velocities  between  950  and 
1075  £  s.  It  will  be  noticed  by  reference  to  the  diagrams  that  the 
experimental  curve  drops,  at  1000  to  1075  f.  s.,  considerably  below 
the  theoretical  curve.  This  is  due  to  humidity,  or  the  presence  of 
aqueous  vapor  in  the  air.    The  above  formulae  will  help  explain  this. 
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7^=62 **+46i°z=523°  Fah.   Now  -^,  z=  f -p  j  ,  and  at  1000  f.  s- 


1000 


-y  or =  1.060445  log  .0258756,  which  multiplied  by  a4i  = 

1.0240045,  and  — 5^2 —  =  511°  as  the  absolute  temperature,  or 

1.0240045 

511  — 461  =  50°  Fah.  as  the  temperature  for  dry  air.  But  dry  air 
is  an  unknown  phenomenon  in  England.  The  vapor  in  condensing 
imparts  heat  to  the  air,  as  it  does  in  air  machinery  where  the  pressure 
is  indispensable,  and  so  adds  to  the  pressure  upon  the  base  of  the 
projectile. 

At  1050  f.  s.  the  temperature  of  expansion  falls  to  39°  Fah.,  and  at 
xioo  f.  s.  to  28**  Fah.  This  is  below  the  freezing  point,  so  that  the 
air  that  is  in  contact  with  the  base  of  the  projectile  is  practically  dry 
air  as  required  by  the  formulas  {5),  <6),  (7)  and  (10),  (11),  (12); 
and  precisely  at  the  freezing  point,  or  about  1085  f.  s.,  the  two  <uirves, 
theoretical  and  experimental,  unite,  as  will  be  noticed  by  inspection 
of  the  diagram.  This  computation  may  be  perfectly  exact  when  the 
percentage  of  vapor  in  the  air  is  known.  It  is  sufficient  for  present 
purposes  to  indicate  the  cause  of  the  very  abrupt  decrease  in  the 
resistance  at  velocities  between  1085  f.  s.  and  1030  f.  s. 

A  surprising  difficulty  here  presents  itself.  The  resistances  at  2350 
f.  s.  at  the  first  screens  are  not  those  encountered  at  the  last  screens,  but 
are  1825  pounds  instead  of  1350  pounds.  Here  are  projectiles  precisely 
alike  in  form,  finish,  and  weight,  moving  with  exactly  equal  velocities 
and  apparently  under  precisely  like  conditions,  yet  meeting  a  differ- 
ence of  475  pounds  in  the  resistance  of  the  air  to  their  motion.  These 
are  not  merely  isolated  cases,  they  are  the  averages  of  twenty-four 
rounds.  So  great  an  effect  must  have  a  cause  that  can  be  defined, 
and  this  cause  must  be  some  diversity  in  the  conditions  of  the  rounds 
at  this  velocity  of  2350  f.  s.  Taking  round  486  as  the  exemplar  of 
its  group,  an  analysis  of  its  condition  at  2350  f.  s.  compared  with  a 
like  analysis  of  the  condition  of  round  499  at  this  velocity  will  disclose 
the  difference  between  them. 

The  Armstrong  rifle  had  a  twist  of  one  turn  in  35  calibres,  equal  to 
one  turn  in  each  23.3  feet  traversed.     At  the  initial  velocity  of 

2850  f.s.  the  rotation  was  therefore — ~  or  122.3  turns  per  second. 

23.3  ^  ^ 

That  this  velocity  is  perceptibly  reduced  in  the  three-fourths  of  a  second 

required  to  traverse  600  yards  is  most  improbable.    There  is  little 
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frictional  resistance — almost  none  to  the  rotation  of  carefully  made 
and  smoothly  polished  shells. 

The  velocity  of  translation  is,  however,  rapidly  reduced,  as  shown  by 
the  diagram.  The  projectile  must  therefore  perform  a  complete 
rotation  while  traversing  less  space,  in  fact  each  rotation  is  performed 
in  less  space  than  the  preceding  rotation.  This  is  in  effect  a  sharper 
twist,  a  rotation  in  a  less  number  of  calibres ;  at  2350  f.  s.  the  projectile 
rotates  once  in  each  19.5  feet  traversed,  which  is  equal  to  a  twist  of 
one  turn  in  29.3  calibres. 

This  therefore  is  at  2350  f.  s.  the  rotation  of  the  projectiles  in  the 
seven  rounds  comprising  the  group  fired  with  the  higher  initial 
velocity,  and  the  average  resistance  at  2350  f.s.  of  1350  pounds. 
This  rotation  of  one  turn  in  29.3  calibres  may  now  be  added  as  the 
remaining  condition  of  round  486,  and  as  the  only  condition  wherein 
it  can  differ  from  round  499. 

The  latter,  with  an  initial  velocity  of  2407  f.  s.,  has  a  rotation  of  one 

turn  in  each  23.3  feet,  or  -^^=  104  turns  per  second.    At  2350  f  s. 

the  rotation  is  one  turn  in  each  22.8  feet  traversed,  equal  to  a  twist 
of  one  turn  in  34.2  calibres;  this  is  the  average  of  12  rounds  at  this 
velocity. 

Here  then  is  the  only  difference  in  condition  between  rounds  486 
and  499;  in  all  respects,  save  velocity  of  rotation,  they  are  alike. 
The  one  is  rotating  120  times  per  second,  the  other  103  times  per 
second.  The  respective  powers  to  resist  deflection  are  as  the  squares 
of  these  numbers,  or  roughly  as  14  is  to  10,  and  the  respective  resist- 
ances bear  this  inverse  ratio  to  each  other,  that  is  as  10  is  to  14.  The 
one  is  at  the  last  screens,  600  yards  from  the  gun,  the  other  at  the 
first  screens,  75  yards  from  the  gun.  The  former,  under  the  influ- 
ence of  rapid  reduction  in  its  velocity  and  relatively  increasing  twist 
or  rotation  to  space  traversed,  has  become  steadied  by  600  yards  of 
flight.  The  latter,  unsteady  as  shown  at  the  first  screens,  also 
becomes  steadied  as  its  velocity  is  reduced.  At  the  last  screens  its 
velocity  is  2000  f.  s.,  its  resistance  1060  pounds,  and  here  again  it  is 
the  average  of  its  group  of  12  rounds.  At  2000  f.  s.  it  is  rotating  once 
in  each  19.4  feet  traversed,  or  one  turn  in  29.2  calibres.  So  far  as 
rotation  goes  it  is  now  equal  to  that  of  round  486  at  the  last  screens, 
and  the  resistance,  like  that  of  round  486,  is  reduced  or  decreases 
throughout  as  the  (Vel)',  again  exacdy  confirming  the  cubic  law  of 
resistance. 
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And  what  has  been  shown  with  these  rounds  is  true  of  all.  Rounds 
473.  461,  and  470  show  the  same  great  initial  resistance,  the  same 
rapid  decrease  in  the  resistance  as  the  velocity  is  decreased,  again 
decreasing  as  the  (Vel)',  though  somewhat  more  rapidly. 

Each  round  obeys  its  own  cubic  law ;  that  is,  while  being  steadied 
and  aligned,  the  lessened  resistance  due  to  a  lower  velocity,  plus  the 
lessened  resistance  attendant  upon  greater  steadiness  of  flight,  together 
constitute  a  decrease  in  the  resistance,  varying  approximately  as  the 
cube  of  the  velocity. 

This,  however,  depends  upon  the  velocity.  With  projectiles  fired 
at  1300  or  1400  f.  s.  initial  velocity,  and  encountering  the  rapid 
decrease  that  is  met  at  the  lower  velocities,  in  addition  to  that  due  to 
greater  steadiness  of  flight,  the  resistance  might  decrease  as  rapidly 
as  the  (Vel)',  and  probably  does  so  between  velocities  1030  to  1080 
f.  s.  when  an  additional  cause  is  encountered.  Now,  to  compare  these 
results  with  my  formula,  with  a  view  to  further  analysis,  it  will  be 
seen  that  each  of  these  rounds  begins  with  a  resistance  approximately 
given  by  my  formula  making  X  z=  .33,  and  that  a  line  drawn  from  one 
of  these  initial  resistances  to  the  initial  resistances  of  the  other  rounds 
will  produce  the  curve  marked  X  .33.  Also  that  most  of  the  rounds 
or  numbered  lines  terminate  near  the  curve  X  .20.  The  explanation 
is  this :  The  projectile  at  the  first  screens  was  very  unsteady.  Had 
it  continued  uniformly  so  it  would  have  continued  to  meet  the  same 
ratio  of  the  resistance,  and  at  lower  velocities  would  have  met  the  same 
resistance  as  projectiles  fired  with  lower  initial  velocities.  In  other 
words,  the  uniformly  unsteady  projectile  would  have  encountered  at 
all  velocities  the  highest  or  initial  resistances,  and  this  would  have 
averaged  about  X  =r  .32  of  my  formula.  Had  Professor  Bashforth 
used  but  three  screens,  close  to  the  gun,  this  would  have  been  the 
average,  and  would  have  been  accepted  as  the  resistance. 

Suppose  on  the  other  hand  but  three  screens  had  been  used,  and 
these  had  been  the  last  three.  The  projectiles  are,  as  has  been  shown, 
much  steadier  in  flight  at  this  distance  from  the  gun,  and  the  resist- 
ance recorded  would  have  been  X  =  .22.  The  projectiles,  starting  under 
uniform  conditions,  are,  after  their  600  yard  flight,  uniformly  unsteady. 
They  have  the  same  ratio  of  rotation  to  velocity,  and  if  a  projectile 
fired  with  an  initial  velocity  of  2325  f.  s.,  and  with  precisely  the 
velocity  of  rotation  that  rounds  485  and  486  have  at  this  velocity  (see 
Diagram  3),  was  to  continue  the  same  ratio  of  rotation,  or  to  continue 
uniformly  unsteady,  the  resistance  at  all  lower  velocities  would  be 
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denoted  by  the  curve  i  .22.  The  proof  of  this  is  that  precisely  similar 
projectiles,  having  at  the  lower  velocities  the  same  relative  rotation, 
are  found  at  the  instant  they  have  this  ratio  of  rotation  to  velocity  to 
be  crossing  this  curve  >l  .22,  whatever  the  velocity  of  flight  may  be. 
As  the  initial  resistance  of  all  these  rounds  averages  X  .33  of  the 
formula,  and  as  the  terminal  or  last  screen  resistance  averages  about 
i  .20  of  the  formula,  the  resistance  at  the  middle  screens  should  be  a 
mean  between  these  extremes,  or  about  X  .26.  It  is  because  of  this 
that  I  added  to  the  theoretical  values  of  X  to  make  it  correspond  with 
experiment  Diagram  i  shows  this  to  be  the  case.  A^  is  the  resist- 
ance encountered  at  the  middle  screens  at  350  yards  from  the  gun ; 
it  is  in  fact  a  carefully  averaged  and  interpolated  series  of  resistances 
encountered  through  600  yards  of  flight,  and  represents  the  average 
unsteadiness  of  the  projectiles  over  this  space ;  the  high  or  initial 
or  first  screen  resistances  being  averaged  with  the  low  or  terminal  or 
last  screen  resistances,  the  average  being  that  of  the  middle  screens. 
This  average  is  reproduced  by  my  formula  making  ^  z=  .26.  Above 
2000  f  s.  the  two  groups  fired  with  such  widely  different  initial 
velocities  do  not  blend  into  a  harmonious  curve,  and,  as  Professor 
Bashforth  states,  were  not  interpolated  or  modified,  and  the  perform- 
ance of  the  8-inch  gun  with  the  excessive  powder  charges  and  80-pound 
shell  is  markedly  inferior  to  that  of  the  6-inch  gun  used  at  the  lower 
velocities.  To  this  is  due  the  irregular  curve  A^ above  2000  f.  s.,  and 
the  fact  that  the  average  resistance  above  this  velocity  is  greater 
than  below  it. 

The  resistance  will  now  be  understood  as  varying  according  to 
the  distance  of  the  screen  from  the  gun.  The  resistance,  whether 
taken  at  the  first  screens  or  the  last,  or  as  the  carefully  averaged 
values  of  IC  for  the  middle  screens,  proves  the  formula  to  be  correct. 
The  question  next  in  order  is,  what  will  the  resistance  be  at  1000 
yards  from  the  gun?  Manifestly  these  lines  485,  486,  etc,  cannot 
continue  indefinitely  or  be  prolonged  entirely  across  the  diagram, 
since  that  would  terminate  them  at  1800  to  1200  f.  s.  with  no  resist- 
ance. They  all  point  toward  some  lower  value  of  X,  just  as  they  all 
cross  X  .24.  .22,  etc.,  and  they  cross  these  curves  because  these  values 
of  X  are  too  great,  and  because  as  they  become  steadied  they  approxi- 
mate to  their  true  theoretical  resistance.  When  they  become  per- 
fectly steadied  they  will  touch  but  cannot  cross  the  curve  representing 
this  theoretical  resistance,  in  which  x=z:o.i4,  due  to  the  form  of  the 
projectile.    The  lines  do  not  reach  this  curve  simply  because  their 
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progress  toward  it  was  not  recorded  as  it  would  have  been  by  eight 
additional  screens  and  looo  yards  of  flight.  But  this  is  immaterial ; 
the  lines  clearly  show  by  their  direction  that  this  is  their  objective 
point,  and  that  it  is  such  can  be  demonstrated  by  our  own  experiments 
and  those  of  Bashforth  and  Krupp. 

A  slight  digression  may  be  pardonable  before  further  analysis  of 
these  experiments.  The  rotation  of  a  projectile  about  its  axis  may 
be  likened  to  a  top,  and  its  steadiness  in  flight  may  be  supposed  due 
to  the  same  cause.  A  top  when  unskillfully  thrown  will,  after  some 
few  unsteady  gyrations,  become  steady  or  sleep,  as  children  term  it, 
and  this  seems  to  be  true  of  the  projectile :  the  cases  are  not,  how- 
ever, strictly  analogous.  A  top  only  supports  its  weight  against  the 
action  of  gravity,  and  this  action  is  proportional  to  the  mass.  The 
projectile  sustains  a  pressure  many  times  greater  than  its  weight; 
thus  with  round  486  a  shell  weighing  80  pounds  is  sustaining  a  pres- 
sure of  2200  pounds.  This  is  like  a  top  having  a  rotating  mass  of  80 
pounds  carrying  a  non-rotating  weight  of  2120  pounds,  a  task  which, 
judging  by  the  diagram,  it  is  unable  to  perform ;  but  with  the  rapid 
reduction  in  velocity  the  disproportion  between  the  rotating  mass 
and  dead  weight  is  lessened,  and  at  625  yards  from  the  gun  the  pro- 
jectile, or  top,  carries  its  non-rotating  load  of  1300  pounds  much  more 
steadily  than  it  did  the  2200  pounds.  It  is  in  fact  as  though  the  top 
at  each  instant  threw  off  a  portion  of  its  load.  Considered  from  a 
strictly  mathematical  point  of  view  the  rotation  of  a  projectile,  like 
that  of  the  top  and  gyroscope,  is  a  very  complex  problem.  In  fact 
it  is  more  complex  than  either,  because  it  at  the  same  time  partakes 
of  the  characteristics  of  both )  and  I  do  not  intend  to  follow  this  com- 
parison beyond  its  practical  bearing  upon  the  flight  of  a  projectile 
and  the  resistance  it  encounters.  The  rotation  enables  it,  like  the 
top,  to  resist  deflection  or  rotation  about  its  short  axis,  and,  like  the 
gyroscope,  the  "  persistence  of  motion  '*  tends  to  keep  it  aligned  in 
the  plane  of  its  origin,  or  parallel  to  the  bore  of  the  gun. 

The  action  of  gravity  forces  the  projectile  into  a  curved  path,  and 
in  consequence  its  point  is  soon  elevated  above  its  line  of  flight. 
This  brings  the  upwardly  curved  lower  surface  of  its  point  into  more 
direct  impact  against  the  particles  of  the  air  than  its  lower  parallel 
rear  surface  sustains,  and  tends  to  elevate  the  point  or  lift  it.  A  por- 
tion of  the  weight  of  the  shot  is  thus  resting  upon  the  point,  as  in  the 
gyroscope,  and  the  persistence  of  motion  above  mentioned  elevates, 
or  tends  to  elevate,  the  rear  of  the  projectile  above  the  line  of  flight. 
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fLttmr^syg  to  Di^igmn  3,  I  will  oov  ask  attrntinn  to  the  dotted 
ocwcimiatiocs  of  tbe  se%  era!  fities  representixsg  the  nxmds  after  pass- 
ing tbrotfgfa  the  screens,  and  abo  before  reacfaii^  diem.  At  present^ 
howrever,  I  vish  to  coosiect  these  lines  with  the  theoretical  cnrre  due 
to  form,  or  /  .14. 

This  may  be  done  mechafrically  00  the  diagram  hj  proloogTi^  the 
lines  till  they  intersect  the  theoretical  carve  for  the  particular  form  of 
bead**  The  velocity  at  this  point,  the  rotation  beii^  still  practicaDj 
undiminished,  will  show  the  twist  or  ratio  of  rotation  requisite  to 
ensure  steadiness.  Or  supposing  the  resistance  to  decrease  as  the 
(Vel/,  the  resistance  and  velocity  correspondii^  to  i  .14  will  deter- 
mine when  this  point  is  reached  without  recourse  to  the  diagram. 

It  may  be  concluded  then  that  the  resistance  varies  with  the  rota- 
tion«  All  Professor  Bashforth*s  experiments  prove  this  to  be  true. 
The  diagram  shows  in  lines  485,  486,  492,  499,  473,  461,  and  470  the 
type  of  95  per  cent  of  all  experiments  with  the  ogival,  and  in  rouixis 
495  and  472,  the  exceptions  constituting  the  remainii^  5  per  cent 
To  sum  this  up  it  is  shown  that  deficient  rotation  causes  abnormal 
though  tolerably  uniform  resistance;  that  thb  resistance  quickly 
reduces  the  velocity  of  translation ;  that  the  angular  velocity  being 
undiminished  assumes  a  greater  relative  ratio  to  that  of  translation, 
equivalent  in  fact  to  a  quicker  twist  of  rifling;  and  that  this  relatively 
greater  angular  velocity  rapidly  aligns  and  steadies  the  projectile, 
the  resistance  during  this  portion  of  the  flight  decreasing  as  the 
(Vel)'.  The  twist  indicated  by  these  experiments  is  for  velocities  of 
2500  to  3000  fls.,  I  in  24  calibres;  for  2000  to  2500  £s.,  i  in  26 
calibres;  and  for  1700  to  2000  f.  s,,  i  in  27  calibres,  as  the  minimum. 

It  thus  appears  that  the  twist  given  to  modem  rifles  as  the  result  of 
observation  and  experiment  is  a  pretty  close  approximation  to  that 
actually  required,  though  with  our  own  6"  and  8"  guns  it  is  still  too 
•low  to  give  the  best  obtainable  results.    The  unsteadiness  with  an 

*The  author  here  assumes  X=:.i4i. 
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initial  rotation  of  one  turn  in  30  calibres  is,  however,  not  so  marked 
as  with  the  Bashforth  twist  of  one  in  35,  and  is  difficult  to  detect  with 
any  instrument  less  precise  than  the  Bashforth  chronograph.  We 
can,  however,  show  very  clearly  that  it  exists,  using  only  the  range 
records  from  the  proving  ground  at  Annapolis  and  the  data  from 
Krupp's  bulletins. 

The  effect  of  the  great  initial  resistance  is,  even  with  our  6"  rifles, 
to  make  the  results  of  experiment  with  different  angles  of  fire  appear 
inconsistent  with  each  other.  Thus,  judging  by  the  angle  required 
for  a  range  of  3000  yards,  the  angle  for  6000  yards  is  too  low.  The 
gun  **  carries "  farther  than  it  should,  predicating  the  resistance  as 
proportional  to  that  at  the  shorter  ranges.  Or,  reversing  this,  and 
arguing  from  the  range  observed  at  10®  or  12®  elevation,  the  ranges 
at  2®  to  5°  are  short  of  what  would  be  expected.  This  must  follow, 
because  so  great  a  proportion  of  the  total  resistance  at  even  the  greatest 
elevations  is  encountered  is  the  first  1000  yards  of  the  trajectory. 
Attempts  to  explain  this  discrepancy  by  the  rarified  atmosphere  at 
the  vertex  of  the  trajectory  are  but  partly  sati#actory.  Some  argue 
that  the  remainder  is  due  to  the  jump  of  the  gun,  but  this  is  usually 
allowed  for  in  laying  the  gun.  No  explanation  is  possible  save  that 
of  initial  unsteadiness. 

In  the  strict  theory  of  air  resistance  ^  is  constant  for  any  given 
form  of  projectile  and  for  all  velocities.  In  practice,  however,  it  must 
be  varied  to  suit  each  particular  case,  and  I  do  not  at  all  pretend  to 
have  defined  all  modifying  influences  upon  the  resistance.  Among 
other  things  the  effect  of  weight  or  mass  upon  the  initial  unsteadiness 
is  prominent ;  a  heavy  projectile  will  doubtless  be  more  steady  than 
a  light  one  of  like  form.  The  data  at  command  is  insufficient  for  the 
formulation  of  specific  rules  for  all  cases,  but  such  rules  can  be 
deduced  in  all  probability  from  the  records  of  Prof  Bashforth's  forth- 
coming series  of  experiments. 

To  resume  consideration  of  the  diagrams  and  comparison  of  the 
projectile  and  top :  It  was  stated  that  the  top,  after  some  unsteady 
movements,  gradually  steadied  itself  before  going  to  sleep,  and  it  may 
seem  that  the  projectile,  partly  tumbled  perhaps  by  the  great  pres- 
sure of  the  powder  gases  or  by  vibration  of  the  gun,  etc.,  became 
unsteady  at  the  instant  of  flring  from  causes  other  than  insufficient 
rotation.  This  is  probably  in  part  true.  If  the  projectile  have  a 
faulty  centre  of  gravity  or  balance,  the  enormous  pressure  upon  its 
base  just  after  leaving  the  muzzle  will  turn  it  about  its  short  axis,  and 
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in  any  case  will  greatly  exaggerate  any  slight  unsteadiness  caused  by 
the  vibration  or  recoil  of  the  gun  or  by  balloting  within  the  bore. 

The  projectiles,  if  perfectly  aligned  and  steady  upon  leaving  the 
muzzle,  could  not  from  deficient  rotation  alone  become  so  instan- 
taneously  unsteady  as  to  exhibit  the  maximum  resistance  within  fifty 
yards  of  the  gun.  In  fact  they  do  not.  Prof.  Bashforth  rejects  the 
records  of  many  of  the  rounds  because  they  disclose  the  seeming 
paradox  of  a  greater  resistance  at  the  second  and  third  screens  than 
at  the  first  and  second,  in  spite  of  the  necessarily  greater  velocity  at 
that  point.  In  these  cases  the  projectiles  had  not  at  the  first  screens 
acquired  their  maximum  unsteadiness.  Round  495  is  an  instance  in 
point,  and  it  is  these  exceptions  that  prove  the  rule.  Passing  the 
first  screens  with  a  resistance  represented  by  X  .24,  less  by  far  than 
that  of  any  other  round  in  Prof.  Bashforth's  entire  series  of  experi- 
ments, it  remained  while  passing  through  all  the  screens  uniformly 
unsteady,  and  its  resistance  at  velocities  2400  to  2150  f  s.  is  given 
by  my  formula  with  X  .24.  At  the  last  screen  this  round  encounters 
a  much  greater  resistance  than  any  of  the  others  in  the  entire  series 
of  experiments.  Starting  under  more  favorable  conditions  than  any 
of  its  fellows,  because  it  in  some  manner  escaped  the  initial  unsteady 
impulse,  it  could  not  retain  this  advantage ;  it  met  less  resistance;  its 
velocity  was  not  so  quickly  reduced,  and  therefore  it  had  less  relative 
rotation,  and  because  of  this  it  must  necessarily  traverse  a  greater 
space  in  order  to  suffer  the  retardation  or  reduction  in  velocity 
requisite  to  affect  the  ratio  of  rotation.  At  equal  ratios  of  velocity  to 
rotation  the  resistance  equals  that  of  the  others.  Retardation,  less  at 
the  beginning,  was  inevitably  greater  at  the  last  screens,  because  the 
resistance  due  to  insufficient  rotation  is  a  penalty  that  must  be  exacted ; 
and  this  resistance  is  a  constant  quantity,  though  some  of  the  rounds 
encounter  it  in  much  less  space  and  time  than  others. 

It  has  long  been  observed  that  an  increase  in  both  range  and 
accuracy  accompanied  increased  rapidity  of  twist.  In  small  bores 
especially  has  this  been  noted,  and  this  has  seemed  in  some  respects 
inexplicable.  Why,  for  instance,  a  rifle  of  .45  calibre,  with  a  given 
powder  charge  and  projectile  with  which  it  made  excellent  target 
practice,  should  be  excelled  by  a  like  rifle  with  the  same  powder 
charge  and  projectile,  the  only  difference  being  a  more  rapid  twist  of 
rifling  in  the  latter.  The  explanation  is  found  in  the  foregoing,  and 
no  other  is  possible.  The  first  rifle  had  an  insufficient  twist  of  rifling, 
as  also,  probably,  had  the  second,  though  in  less  degree,  so  that  the 
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second  wasted  less  of  its  energy  in  useless  air  resistance.  As  before 
stated  the  twist  must  be  more  rapid  with  high-powered  guns,  and 
must  be  proportional  to  the  resistance;  the  hemispherical-headed 
projectile  requires  a  more  rapid  twist  than  the  ogival,  and  less  than 
the  flat  head.  At  initial  velocities  not  greatly  exceeding  1000  f.  s.  a 
very  slow  twist  suffices,  because,  if  unsteady,  the  velocity  is  quickly 
reduced  to  950  f.  s.,  and  below  this  the  slight  resistance  does  not 
demand  rapid  rotation. 

We  come  as  a  necessary  consequence  to  the  proposition  that  the 
range  with  any  gun  and  projectile  is  essentially  limited  and  defined 
by  the  twist.  A  slow  twist  may  give,  with  moderate  powder  charges 
and  velocities,  excellent  results  as  to  range  and  accuracy ;  but  there 
is  a  limit  not  greatly  exceeding  these  moderate  velocities  beyond 
which  the  charge  cannot  with  advantage  be  increased,  and  this 
because  the  enhanced  unsteadiness  and  resistance  are  so  great  as  very 
quickly  to  reduce  the  velocity  to  that  of  the  smaller  charge.  The 
increased  energy  of  the  projectile  is  thus  quickly  absorbed,  without 
advantage  to  the  range  or  penetration.  This  is  the  case  with  the 
Springfield  rifle.  The  bullet,  with  its  slow  rotation,  cannot  be  advan- 
tageously propelled  with  heavy  charges,  since  greater  velocity  simply 
results  in  greater  unsteadiness,  in  a  very  limited  increase  in  the  range 
represented  by  the  short  distance  traversed  in  an  unsteady  condition 
while  the  velocity  is  being  reduced  to  that  obtained  with  the  lower 
charge,  and  in  impaired  accuracy  because  of  the  greater  vibration 
and  recoil.  With  a  quicker  twist  a  greater  powder  charge  results  in 
very  apparent  flattening  of  the  trajectory  and  improvement  in  range 
and  accuracy,  because  the  additional  energy  is  not,  as  with  the  slow 
twist,  wasted  (in  small  arms)  in  the  first  hundred  yards  of  flight. 

Experiments  with  the  service  rifle  have  shown : 

I  St  That  the  charge  of  500  grains  lead  and  70  grains  powder  gives 
best  results,  and  that  no  possible  increase  in  the  powder  charge 
increases  the  ultimate  range  to  any  useful  extent. 

2d.  That  with  this  charge  of  70  grains  powder  and  500  grains  of 
lead  the  range  is  substantially  extended  by  increasing  the  twist  from 
22  inches  to  18  inches. 

3d.  That  with  this  latter  twist  a  charge  of  80  to  85  grains  and  500 
grain  bullet  results  in  a  very  decided  increase  in  the  range. 

It  is  unnecessary  to  multiply  illustrations.  Analysis  of  Bashforth's 
experiments  and  others  may  be  indefinitely  extended  beyond  what 
has  been  attempted  herein,  and  investigation  of  any  well  authenti- 
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Gated  and  carefully  observed  experiment  will  confirm  the  conclusions 
I  have  reached.  To  any  and  all  of  these  my  formulas  are  applicable 
with  exact  results,  when  the  effect  of  unsteadiness,  for  which  the 
formulas  make  no  provision,  is  ascertained  and  applied  to  modify  the 
resistance  and  range. 

Will  this  not  also  afford  an  indication  of  the  penetrating  power  of 
projectiles  at  various  distances  from  the  gun  ?  I  am  convinced  that 
it  will.  If  the  unsteady  or  wobbling  flight  is  a  disadvantage  in  pene- 
trating air,  it  is  also,  and  to  a  greater  degree,  a  disadvantage  in 
penetrating  a  solid.  Rapidity  of  rotation  acts  in  three  wa)rs  to 
increase  the  effective  power :  ist,  by  holding  the  shot  rigidly  aligned 
point  on  to  its  work;  2d,  by  the  energy  stored  up  in  its  rotation; 
3d,  by  lessening  the  resistance  to  be  overcome  between  the  gun  and 
its  target. 

The  disadvantage  of  a  greater  strain  upon  the  gun  is  a  serious  and 
a  very  obvious  objection  to  the  quicker  twist ;  but  it  is  imaginary. 
With  the  quicker  twist  the  powder  charge  may  be  reduced  and  a 
slower  powder  used.  The  strain  upon  the  gun  would  be  slighdy 
lessened,  and  the  initial  velocity  also,  but  yet  the  range,  accuracy 
and  penetration  would  be  greater  than  before ;  this  would  be  accom- 
plished also  with  less  recoil. 

The  enormous  total  of  energy  lost  by  unsteadiness  is  readily  com- 
puted by  the  values  of  X  required  to  harmonize  ranges  at  different 
elevations.  To  this  must  be  added  the  excess  of  force  required  by 
the  unsteady  shot  to  pierce  its  target  at  an  angle,  which  it  always 
does.  Possibly  at  extremely  short  ranges  or  within  fifty  yards  the 
unsteady  projectile  and  higher  initial  velocity  would  have  an  advan- 
tage, but  even  this  is  doubtful,  because  it  must  make  a  larger  hole  in 
the  target,  and,  as  before  stated,  penetrate  it  at  an  angle  to  the  line  of 
flight. 

Professor  Bashforth  was  somewhat  discouraged  during  the  course 
of  his  experiments  with  elongated  projectiles,  and  at  one  time  looked 
forward  to  a  careful  analysis  of  the  experiments  with  spherical  shot 
as  likely  to  be  free  from  some  of  the  vexed  questions  arising  with  the 
rifled  guns,  and  as  "wholly  free  from  unsteadiness,"  etc.  The 
problem  presented  by  an  ordinary  spherical  shot,  rough  turned  or 
cast,  is  simply  incapable  of  exact  solution.  The  first  uncertain 
element  would  be  termed  surface  friction,  though  this  is  a  misnomer. 
It  is  not  properly  friction,  such  as  friction  of  adhesion,  of  viscous 
bodies  in  contact,  etc.,  but  it  is  the  impact  of  air  particles  against 
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countless  minute  projections,  cavities  or  crystals,  and  which  in  the 
aggregate  approximate  more  or  less  and  to  an  indeterminate  degree 
to  impact  against  a  plane  or  flat  surface.  Computations  based  upon 
the  form  are  therefore  neutralized  because  necessarily  inexact. 

Hutton  experimented  in  this  direction  and  with  results  that  seem 
to  have  surprised  him,  but  modern  artillerists  do  not  seem  to  have 
done  so.  A  rough  turned  shot  such  as  I  have  seen  used  would 
doubtless  meet  50  per  ceift  more  resistance  than  if  smoothly  polished, 
and  those  used  by  Bashforth  from  15  to  30  per  cent  more. 

But  even  attempts  at  a  careful  analysis  of  this  problem  would 
require  a  previous  discussion  of  results  of  various  experiments  in 
other  directions.  From  one  of  these,  the  tube  anemometer  of  M. 
Arson,  we  might  possibly  obtain  some  light  on  our  problem,  but  the 
limits  of  this  paper  allow  of  no  further  amplification  of  our  subject. 
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the  crew  of  the  Bella,  a  foundering  Spanish  vessel,  for  which  he  was  given  a 
gold  medal  and  diploma  by  Queen  Isabella  II.  About  the  same  time  the  New 
York  Board  of  Underwriters  presented  Mrs.  Craven  with  a  handsome  silver 
service  for  efficient  services  rendered  to  merchant  vessels  at  sea  by  her  husband. 

In  1861  Lieutenant  Craven  was  ordered  to  command  the  Crusader,  Home 
Squadron,  but  was  shortly  after  promoted  to  Commander  and  ordered  to  com- 
mand the  Tuscarora,  special  service.  The  Tuscarora  went  to  England  with 
orders  to  report  to  the  U.  S.  Minister,  Mr.  Adams.  While  in  Southampton  the 
Confederate  steamer  Nashville  came  in  ;  but  upon  her  leaving,  the  Tuscarora 
was  unable  to  follow  until  the  expiration  of  twenty-four  hours,  when,  giving  up 
the  chase.  Commander  Craven  went  to  the  Mediterranean,  where  he  succeeded 
in  watching  the  Sumter  so  closely  that  her  officers  and  crew  finally  deserted  the 
ship  at  Gibraltar. 

The  Tuscarora  was  ordered  home  in  1863,  and  Commander  Craven  was 
detached  and  ordered  to  command  the  Tecumseh,  then  building  at  Secor's 
yard,  Jersey  City.  In  the  following  spring  the  Tecumseh  left  New  York  and 
joined  the  squadron  of  Admiral  Lee  in  the  James  River.  Shortly  after  the 
Tecumseh  was  sent  to  join  Admiral  Farragut*s  fleet  in  the  projected  attack  on 
Mobile.  The  position  of  Commander  Craven  in  the  attack,  which  took  place 
August  5th,  was  at  the  head  of  the  column  of  monitors  which  was  on  the  star- 
board hand  of  the  wooden  vessels  between  them  and  Fort  Morgan.  Admiral 
Farragut  in  his  reports  states :  **  The  attacking  fleet  steamed  steadily  up  the 
main  ship  channel,  the  Tecumseh  firing  the  first-shot  at  forty-seven  minutes 
past  six  o'clock.  At  six  minutes  past  seven  the  fort  opened  on  us,  and  was 
replied  to  by  a  gun  from  the  Brooklyn,  and  immediately  after  the  action  became 
general.  It  was  soon  apparent  that  there  was  some  difficulty  ahead.  The 
Brooklyn,  for  some  cause  which  I  did  not  then  clearly  understand,  but  which 
has  since  been  explained  by  Captain  Alden  in  his  report,  arrested  the  advance 
of  the  whole  fleet,  while  at  the  same  time  the  guns  of  the  fort  were  playing 
with  great  effect  upon  that  vessel  and  the  Hartford.  A  moment  after  I  saw 
the  Tecumseh,  struck  by  a  torpedo,  disappear  almost  instantaneously  beneath 
the  waves,  carrying  with  her  her  gallant  commander  and  nearly  all  her  crew.'* 
Thus  perished,  in  his  fiftieth  year,  one  of  the  brightest  and  bravest  officers  in 
the  naval  service.  The  captain  and  the  pilot  were  in  the  conning  tower  directly 
over  the  turret,  whence  there  was  no  escape  save  through  a  narrow  opening. 
Upon  reaching  this  Commander  Craven  turned  to  the  pilot  and  said,  *'  You 
first,  sir."  The  pilot,  John  Collins,  escaped,  and,  as  he  related,  the  vessel 
sank  under  him,  carrying  her  crew  of  one  hundred  and  sixteen  in  all,  save 
himself  and  the  few  that  were  able  to  escape  through  the  port  holes.  A 
buoy  in  Mobile  Bay  marks  the  spot  where  the  Tecumseh  lies,  the  iron-bound 
tomb  of  the  gallant  Craven  and  his  devoted  crew. 

The  notes  are  presented  to  the  Service  for  whose  honor  Commander  Craven 
gave  his  life,  through  the  kindness  of  his  daughter,  Mrs.  Charles  W.  Thomae. 

C.  B. 
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June  6, 1846. — At  daylight  we  sailed  from  New  York  for  the  Pacific 
Ocean,  I  was  very  glad  to  sail;  it  was  too  trying  to  lie  almost 
within  sight  of  my  home  and  be  unable  to  go  to  it.  By  breakfast 
time  we  had  discharged  our  pilot,  with  our  last  letters  of  adieu ;  our 
native  land  was  fast  receding  from  our  sight,  it  soon  became  as  a  faint 
blue  cloud  on  the  horizon  and  then  disappeared.  What  are  the 
charms  of  sea-life  ?  Where  is  the  exciting  pleasure  which  causes 
•*  the  exalting  sense,  the  pulse's  maddening  play  "  ?  Such  things  exist 
only  in  the  minds  of  poets  who  have  made  a  pleasure  trip  on  a 
mill-pond ;  for  myself,  I  have  never  been  able  to  discover  the 
delights  of  the  sea.  True  it  is  that  on  board  of  a  man-of-war, 
where  one  comes  down  to  the  reahties  of  old  ocean,  there  is  very  little 
room  for  poetic  feeling ;  and  with  us  indeed  there  has  been  much 
want  of  comfort,  added  to  the  painful  feeling  that  each  day  was 
widening  the  distance  firom  our  homes.  Our  first  week  out  has  been 
attended  with  most  disagreeable  weather,  chilling  head  winds  and 
rain ;  but  now  the  prospect  lightens  somewhat  and  we  are  cheered 
with  some  rays  of  sunshine.  But  our  ship  is  under  water  the  whole 
time  and  I  see  small  chance  for  comfort  I  am  quite  alive,  however, 
to  the  beauty,  the  magnificent  grandeur  of  the  ocean  and  its  wonders. 
These  things  are  well  worth  seeing,  but  where  one  devotes  his  life 
to  "  going  down  to  the  sea  in  ships  "  he  is  somewhat  like  the  boy 
who,  having  just  learned  the  alphabet,  declared  that  it  was  **  hardly 
worth  while  to  go  so  far  to  learn  so  little."  The  sea  is  sublime, 
though.  Whether  in  the  frenzy  of  the  storm  or  in  gentle  undula- 
tions of  the  calm  —  for  it  is  never  at  rest  —  one  cannot  look  out 
upon  the  deep  without  sensations  of  awe  and  wonder.  My  mid- 
watch  the  other  night  was  closed  amid  one  of  the  most  glorious 
displays  of  Nature's  charms  I  ever  beheld.  Never  have  I  seen 
the  day  ushered  in  with  such  majestic  beauty.  A  few  fleecy  clouds 
skirted  the  eastern  horizon,  the  sky  overhead  was  perfectly  clear 
and  most  brilliantly  studded  with  stars.  Day  had  not  yet  dawned 
when  I  was  starded  by  a  sudden  flash  of  light  in  the  east  which  had 
the  appearance  of  a  fire;  but  in  a  few  moments  the  gloriously 
beautiful  planet  Jupiter  leaped  forth  in  all  his  splendor,  then  followed 
the  new  moon  with  her  golden  horns,  and  then  came  Aldebaran  as 
if  to  herald  in  the  morn ;  for  day,  "  beautiful  day,"  now  sent  up  its 
streams  of  faint  light  fi-om  the  eastern  skies,  and  before  it  the  lesser 
lights  of  night  retired.  The  two  bright  stars  named,  with  the  moon  in 
company,  rode  triumphantly,  and  seemed  to  vie  with  each  other  in 
brilliant  beauty. 
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Tuesday,  June  23. — We  have  the  trade  winds  now,  having  taken 
them  in  about  latitude  28°  N. — much  too  soon,  for  we  have  not  yet 
got  far  enough  to  the  eastward,  and  are  consequently  very  uncom- 
fortable, with  our  close-hauled  ship  striving  against  a  heavy  sea. 

Sunday,  June  28. — Divine  service  is  held  every  Sunday  by  the 
captain,  who  reads  the  prayers  in  a  solemn  and  impressive  manner, 
but  it  is  not  like  the  service  of  those  who  meet  on  shore  to  praise 
their  God.  What  a  life  this  is !  Such  a  pitching  and  rolling,  tossing 
and  reeling  about  we  have  had  to  undergo !  For  the  past  week 
our  little  ship  has  been  struggling  in  contention  with  the  seas,  and 
has  been  about  as  uncomfortable  as  she  can  well  be.  Our  prospects, 
however,  are  brighter  to-day,  for  the  wind  becomes  more  favorable 
and  we  may  yet  make  a  fair  passage. 

Saturday,  July  4. — Dismal  weather;  several  days  of  incessant  rain, 
with  light  and  baffling  winds.  We  make  but  little  progress  and  are 
having  a  most  uncomfortable  time.  To-day  we  made  an  attempt  at 
celebrating  the  day  with  as  much  ceremony  as  circumstances  would 
allow.  Our  dinner  was  julienne  soup,  fresh  salmon,  beefsteak  pie, 
boiled  ham,  fresh  lobster  salad,  with  dessert  of  dried  fruits  and  nuts, 
champagne  and  madeira  wherewith  to  drink  to  absent  friends. 

Sunday,  July  12, — Fine  weather.  For  four  or  five  days  we  had  to 
contend  with  a  fresh  southwesterly  wind,  a  most  unusual  circum- 
stance, but  it  has  at  last  veered  round  to  the  eastward  of  south,  and  we 
are  now  bounding  along  at  a  fine  rate,  with  strong  hope  of  making 
our^port  soon. 

I  have  been  reading  "  The  Crescent  and  Cross."  Warburton  is  a 
clever  and  sensible  traveller.  How  I  envy  such  men  their  talents  and 
opportunities !  Nothing  can  be  more  attractive  in  the  romance  of  life 
than  the  faculty  of  making  one's  self  at  home  whether  among  the 
courts  of  Europe  or  the  Arabs  of  the  desert.  And  the  gift  of  language, 
being  able  to  address  ourselves  to  any  one  whom  we  meet — it  gives  the 
charm  to  our  travels,  to  be  able  to  learn  so  much  of  the  character  of 
the  people  among  whom  we  may  chance  to  be  thrown,  and  is  the 
greatest  enjoyment  within  the  wayfarer's  reach.  The  picture  of  the 
Oriental  steamer  is  too  charming !  What  luxury  they  enjoy  who  go 
to  sea  in  a  fine  English  packet !  Why,  by  steam,  it  is  no  more  than  a 
pleasure  trip.  But  with  us  how  changed  the  scene  would  appear  1 
There  is  no  comfort  on  board  of  a  man-of-war. 

Thursday,  July  23. — In  my  watch  last  night  I,  at  half-past  ten, 
discovered  the  light  on  Cape  Frio,  and  in  an  hour  afterwards  was 
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able  through  the  darkness  of  the  night  to  distinguish  the  bold 
promontory's  dim  outline.  At  daylight  this  morning  we  found  our- 
selves close  in  with  the  headlands  off  the  harbor  of  Rio  de  Janeiro, 
and  fanning  along  with  the  very  light  winds,  we  entered  the  harbor 
and  anchored  in  the  afternoon. 

What  a  delightful  change  it  is  to  find  one's  self,  after  a  tempestuous 
voyage,  comfortably  at  anchor,  where  strange  and  new  faces  greet 
you  on  all  sides,  where  old  friends,  former  shipmates,  are  to  be  met, 
and  where  exercise  on  shore,  fresh  provisions  and  delicious  fruits  are 
to  be  had.  None  know  these  pleasures  but  those  whose  lot  it  is  to 
pass  their  life  in  the  ocean's  trackless  waste.  A  queer  creature  is  the 
son  of  ocean;  but,  wedded  to  the  sea  as  he  may  be,  he  is  always 
happy  when  he  gets  into  his  port  The  pleasures  of  the  land,  the 
comforts  to  be  had  on  terra  firma^  are  beyond  the  attractions  of  the 
foaming  deep. 

The  harbor  of  Rio  Janeiro  is  certainly  one  of  the  finest  in  the 
world.  It  is  capacious  enough  for  the  accommodation  of  all  the 
navies  of  the  world ;  all  may  lie  here  at  anchor  in  security,  and  there 
is  sufficient  depth  for  the  largest  vessel  to  enter  at  any  time,  day  or 
night,  without  hazard.  You  seem  to  be  at  anchor  in  an  extensive 
lake  encircled  with  lofty  mountains,  whose  broken  sides,  covered 
with  perpetual  verdure,  give  a  beautifully  picturesque  appearance  to 
the  whole.  The  city  of  Rio  is  about  two  miles  and  a  half  from  the 
sea,  and  lies  at  the  foot  of  a  range  of  high  hills  which  rise  abruptly 
in  its  rear.  The  style  of  building  is  similar  to  that  of  Lisbon,  the 
houses  being  mostly  of  stone,  either  white-washed  or  stuccoed,  two 
stories  high,  and  occasionally  three,  covered  with  red  tiles.  The 
streets,  like  those  of  Lisbon,  are  narrow,  and  paved  with  blocks  of 
granite,  having  side-walks  scarce  wide  enough  for  two  persons  to 
pass ;  they  are  in  general  quite  clean  in  the  better  portions  of  the 
town.  This  style  of  building,  so  peculiar  to  the  towns  of  Spain  and 
Portugal,  is  to  my  eye  very  agreeable ;  though  not  pretty  nor  orna- 
mental, there  is  an  appearance  of  such  comfort  and  airiness  about 
them  as  is  adapted  to  the  climate.  The  windows  of  the  upper  stories 
are  all  provided  with  graceful  balconies,  but  without  the  jalousies  so 
common  in  the  south  of  Europe.  On  the  whole  I  think  it  a  fine 
city.  The  population  is  about  250,000.  It  is  the  largest  and  most 
flourishing  town  of  South  America,  as  it  may  well  be,  for  it  is  situated 
directly  in  the  great  highway  between  India,  the  Pacific,  and  Europe 
and  America,  and  it  affords  a  most  convenient  port  of  refreshment  to 
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vessels  of  every  nation.    The  harbor  is  always  filled  with  shipping, 
and  the  commercial  advantages  of  the  place  are  very  great 

The  varied  productions  of  Brazil  are  such  as  to  give  her  the 
resources  of  a  great  nation,  and  under  a  liberal  and  well  conducted 
form  of  government  this  country  must  one  day  take  a  high  stand  in 
the  scale  of  nations.  But  the  empire  must  struggle  before  it  finally 
shakes  oflf  the  yoke  of  monarchy  and  the  bigotry  of  the  Romish 
Church,  which,  combined,  prevent  the  rise  of  all.  The  government 
at  present  is  that  of  a  limited  monarchy.  The  Emperor  is  a  young 
man  of  about  2 1  years  of  age,  vested  with  little  authority  beyond 
that  possessed  by  the  President  of  the  United  States.  All  laws  are 
enacted  by  a  legislative  chamber,  whose  sanction  is  necessary  for  all 
public  expenditures.  The  salary  allowed  the  young  Emperor  is 
about  $400,000,  which  is  said  to  be  insufficient  for  the  maintenance 
of  his  kingly  household,  and  he  is  obliged  annually  to  draw  upon  his 
private  estates  to  supply  the  deficiencies. 

JtUy  25. — A  small  party  of  us  to-day  took  horses  and  made  an 
excursion  to  the  celebrated  peak  of  the  Corcovado.  On  leaving  the 
city  we  followed  for  some  miles  the  course  of  the  aqueduct,  a  fine 
work  constructed  in  1740,  which  brings  the  supply  of  water  to  the 
city  from  a  distance  of  about  seven  miles.  Never  in  my  life  have  I 
beheld  such  a  magnificent  country  as  was  exhibited  to  my  view.  Our 
road  was  a  circuitous  one,  gradually  winding  its  way  up  toward  the 
summit  of  the  ridge.  The  pathway  is  narrow,  in  some  places  being 
only  sufficient  for  one  horse  to  pass,  and  sometimes  so  steep  that  the 
ascent  was  laborious  to  our  animals,  the  descent  perilous  to  any  but 
horses  accustomed  to  mountain  roads.  The  way  is  sometimes  through 
forests  of  the  magnificent  tropical  trees,  with  shrubbery  of  every 
variety  forming  the  undergrowth,  and  the  great  yellow  jasmine 
climbing  to  the  tops  of  the  highest  trees  and  filling  the  air  with  its 
delicious  perfume,  with  the  giant  aloe  and  a  numberless  variety  of 
lovely  flowers  of  every  hue  in  the  hedgerows,  all  seeming  to  make 
one  great  and  magnificent  bouquet  Now  we  are  going  through  a 
forest  whose  dense  growth  and  lofty  tops  completely  shut  out  the 
sunshine  and  give  a  chilling  dampness  to  the  air ;  now  we  come  to  a 
cleared  space  of  more  level  ground,  where  the  hand  of  civilization  has 
reared  a  pretty  country  seat  and  planted  groves  of  golden  oranges ; 
a  coffee  plantation  is  beneath  us,  and  hedges  of  the  delicate  acacia 
with  its  yellow  flowers  form  a  barrier  against  intrusion.  Now  we 
emerge  from  the  thicket,  and  firom  the  mountain  side  have  a  mag- 
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nificent  view  of  the  most  lovely  country  in  the  world ;  now  our  horses 
are  on  the  brink  of  a  precipice,  where  a  false  step  would  plunge  us 
over  the  crags,  hundreds  of  feet  below,  but  they  never  miss  their 
foothold,  and  we  gallop  on  and  soon  have  a  fine  glimpse  of  the 
beauteous  bay,  with  its  fleets  at  anchor  and  vessels  coming  and  going. 
The  sides  of  the  ridge  are  everywhere  encircled  by  lesser  conduits, 
which  convey  the  smallest  and  most  insignificant  rivulet  to  the  main 
trunk  of  the  aqueduct ;  not  a  drop  of  water  is  allowed  to  run  to  waste. 
We  now  reach  a  terrace  on  which  is  a  large  reservoir  for  feeding  the 
aqueduct;  and  here  too  stands  a  pavilion,  seemingly  for  the  accom- 
modation of  pleasure  parties,  for  there  is  a  merry  pic-nic  party  hold- 
ing possession  as  we  pass  by;  a  miserable  stable  is  near  for  the 
horses,  and  we  give  ours  in  charge  of  a  half  dozen  nftsy  negroes, 
who  seem  delighted  with  the  prospect  of  reaping  a  harvest  of  cop- 
pers. The  remainder  of  the  ascent  is  made  on  foot,  and  a  toilsome 
walk  we  have,  climbing  up  the  steep  sides  of  the  hill,  which  becomes 
very  abrupt  as  we  approach  the  summit.  The  peak  is  finally  reached, 
however,  and  a  most  gloriously  beautiful  prospect  lies  at  our  feet  on 
all  sides ;  ocean,  mountains,  valleys,  the  splendid  bay,  the  town,  the 
luxuriant  tropical  verdure  which  covers  the  hillsides,  all  are  more 
grandly  magnificent  than  I  can  describe. 

We  gazed  on  the  beauteous  scene,  lost  in  admiration  and  wonder ; 
at  each  turn  finding  some  new  object  to  attract  our  attention  and 
excite  our  feelings  of  delightful  surprise.  The  peak  of  Corcovado  is 
about  2500  feet  in  height,  its  summit  is  of  granite,  and  towards  the 
east  it  appears  so  precipitous  that  one  might  leap  to  the  valley  below 
without  breaking  his  fall ;  a  light  iron  railing  has  been  thrown  around 
the  summit  for  the  safety  of  the  pilgrims.  We  could  not  tire  of  look- 
ing on  the  scene  around  and  beneath  us,  but  the  day  was  on  the  wane 
and  our  time  was  limited ;  hunger,  too,  admonished  us  that  it  was  late, 
so  at  a  "dog  trot"  we  descended  to  the  place  where  our  horses  were 
stabled,  and  mounting,  started  at  a  rapid  pace  down  the  mountain 
side.  The  boisterous  negroes  gave  a  tremendous  shout  as  we  left 
them,  and  we  heard  them  for  some  time  quarrelling  about  the  "spoils" 
to  be  divided.  We  rode  on  as  rapidly  as  the  roughness  of  the  road 
would  permit ;  indeed,  wherever  it  was  practicable  we  raced,  for  we 
were  in  fine  spirits,  all  highly  exhilarated  by  the  charming  scenes 
through  which  we  had  passed.  In  good  time  we  reached  the  town, 
and  sat  down  to  a  delicious  little  dinner  which  our  host  of  the  Hotel 
d*Europe  placed  before  us  at  5  o'clock.  We  dined  sumptuously,  and 
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having  rested  sufficiendy,  sauntered  about  the  streets  of  Rio  by  night. 
Some  of  the  shops  are  quite  stylish,  and  many  of  them  when  lighted 
up  have  a  pretty  appearance ;  there  are  no  novelties  displayed  except 
the  feather  flowers,  which  are  really  beautiful.  The  largest  establish- 
ment had  extensive  ranges,  exhibiting  every  variety  of  flower  imag- 
inable ;  some  of  them,  made  from  the  wings  of  the  beetle,  are  very  rich 
and  have  a  most  brilliant  appearance  at  night;  the  feather  flowers 
are  most  delicate,  and  exceed  in  beauty  and  their  close  imitation  of 
nature  the  best  French  flowers,  and  exceed  them  in  price  too. 

The  city  of  Rio  de  Janeiro  has  no  fine  buildings ;  there  are  a  num- 
ber of  churches,  convents  and  monasteries,  but  none  of  them  are 
imposing  structures.  The  palace  is  extensive,  but  in  exterior  quite 
plain.  The  impress  is  daily  expecting  an  addition  to  her  royal 
responsibilities,  and  the  guns  of  the  batteries  and  shipping  are  loaded 
ready  to  announce  the  fact 

On  Wednesday  the  22d,  about  8  o'clock  in  the  evening,  a  brilliant 
and  beautiful  rocket  shot  up  from  the  signal  tower  above  the  town ; 
it  was  quickly  followed  by  a  splendid  display  of  fire-works,  and  then 
pealed  forth  the  thunder  of  artillery  from  every  fort  and  ship  in  the 
harbor ;  the  bells  chimed  merrily,  and  the  bay  was  fairly  illuminated 
by  the  discharge  of  the  cannon.  The  accouchement  had  taken 
place,  a  young  princess  was  born  to  this  world  of  trouble.     • 

At  daylight  on  the  following  morning  the  Brazilian  men-of-war 
again  fired  their  feux-de-joie,  and  the  rejoicings  were  continued 
throughout  the  day.  Thus  commences  the  life  of  the  Princess 
Julia.  These  same  guns  which  are  now  booming  o*er  the  waters 
their  noisy  token  of  rejoicing,  may  at  some  future  time  be  howling 
the  discord  of  civil  war  on  her  account ;  these  same  bells  may  soon 
be  sounding  the  alarm  note,  and  again,  the  guns  and  bells  may 
together  sound  her  funeral  knell.     Truly,  life  is  a  vain  shadow  ! 

August  lo. — At  sea.  What  a  change  has  within  these  ten  days 
been  wrought  in  our  circumstances  1  We  who  a  week  since  were 
enjoying  summer  weather,  are  now  wrapped  in  our  winter  clothing 
and  striving  to  keep  out  Jack  Frost  Approaching  Cape  Horn, 
winter  with  its  dreary  storms  is  upon  us ;  already  are  we  contending 
with  the  furious  antarctic  blasts. 

A  most  laughable  scene  occurred  in  our  mess  on  the  last  night  of 
our  stay  at  Rio — I  had  nearly  omitted  it,  but  a  good  joke  will  not 
be  out  of  place  here,  and  it  is  a  matter  of  regret  to  me  that  I  cannot 
dress  the  story  in  such  way  as  might  do  it  justice.    A  gay  young 
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widower  of  our  mess  fell  in  love  with  a  fair  maid  of  Brooklyn  before 
we  sailed.  On  the  passage  out  he  came  to  the  determination  to 
prosecute  his  suit,  and  on  his  return  promises  to  invite  us  to  his 
wedding.  Meanwhile  an  opportunity  offered  itself  at  Rio  to  send 
some  presents,  and  he  purchased  some  of  the  most  beautiful  of 
Madame  Finot's  feather  flowers ;  a  bridal  wreath  was  selected  by 
some  of  us,  and  the  assortment  being  ready  it  was  necessary  to 
prepare  a  letter.  Several  pages  were  soon  filled  with  the  outpour- 
ings of  his  heart,  his  effusions  being  interspersed  with  liberal  quota- 
tions from  Byron  and  other  authors  of  celebrity.  The  letter  ready, 
it  was  submitted  to  the  inspection  of  the  mess  for  criticism  and 
correction ;  and  there  sat  the  critics,  one  reading  aloud,  the  others 
commenting  upon  this  passage,  altering  that,  and  expunging  a  third. 
The  author  was  then  set  to  work  at  the  fair  copy,  which  he  tran- 
scribed and  sent  to  its  address.  I  enjoyed  the  scene  more  than  I  can 
express  ;  the  serio-comic  manner  of  the  lover,  his  singularity  of  ideas 
and  eccentricity  of  expression  were  vastly  entertaining. 

The  weather  is  chilly,  raw,  biting,  cold  and  uncomfortable — 
miserable.  Oh,  what  a  dog's  life  is  this  of  the  sea !  what  an  un- 
natural, entirely  artificial  and  quite  unreasonable  life  !  Our  friends 
at  home  are  now  suffering  with  the  summer's  heat,  while  we  are 
biting  our  fingers  with  the  cold  off  Cape  Horn,  in  its  last  winter 
month.  And  that  is  not  all :  the  wind  is  ahead,  and  has  been  so  for 
the  last  three  days ;  how  long  it  may  continue  to  oppose  our  passage 
to  the  Pacific  is  a  matter  of  anxious  inquiry  in  our  minds. 

How  often  have  I  looked  on  the  Jack  Tar  with  mingled  feelings  of 
wonder  and  pity ! — wonder  that  a  rational  man  should  make  an 
amphibious  animal  of  himself,  and  expose  himself  to  dangers  and 
hardships  that  shorten  his  life  one  third ;  pity  that  the  life  of  the 
noble  seaman  should  be  so  hard,  his  comforts  so  few.  By  a  compu- 
tation of  mine  I  judge  that  the  tar  does  not  on  an  average  spend  one 
twelfth  of  his  time  on  shore ;  the  rest  of  his  life  is  spent  in  close 
imprisonment  within  the  wooden  walls  of  his  ship.  Seemingly  with 
no  ties,  he  appears  to  care  for  little  beyond  the  present  moment,  and 
with  a  happy  unconsciousness  of  the  tranquil  enjoyments  of  life,  he 
seems  content  with  and  quite  proud  of  his  condition ;  ay,  he  looks 
with  contempt  upon  the  "  poor  landsman  "  who  is  compelled  to 
"drudge  away  his  life  on  shore."  Truly  in  the  seaman's  case 
"  ignorance  is  bliss." 

August  II. — ^A  number  of  beautiful  birds,  by  seamen  called  the 
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"  Cape  Pigeon,"  have  followed  this  ship  for  several  days.  In  size, 
plumage  and  appearance  they  are  almost  the  same  as  our  tame 
pigeon,  but  seem  as  unwearied  in  their  restlessness  as  the  ocean 
itself— never  alighting  but  for  a  moment  to  pick  up  a  crumb  from 
scraps  thrown  overboard.  It  is  surprising  to  see  them  so  ceaselessly 
on  the  wing  ;  day  and  night  they  hover  about  the  ship,  hundreds  of 
miles  from  land  ;  blow  high,  blow  low,  they  are  ever  here,  and  when 
the  storm  rages  seem  most  gay  and  playful,  and  so  untutored  in  the 
cruelties  of  man  that  they  will  flock  around  the  ship  to  pick  up  the 
crumbs  as  we  throw  them. 

August  1 8,  19,  20. — What  bitter  weather!  A  tremendous  gale 
has  raged  these  three  days,  with  its  wintry  accompaniments  of  snow 
and  hail  and  biting  frost.  The  sudden  change  from  the  tropical  sun 
to  these  icy  regions  has  had  a  most  painful  effect  upon  us.  My 
limbs  are  swollen  and  slightly  frosted;  my  hands  are  really 
immense,  and  though  the  sensation  is  disagreeable,  I  have  not 
experienced  much  inconvenience  from  it,  though  some  of  my  mess- 
mates complain  a  great  deal. 

Saturday t  August  22. — "  Land  ho ! "  is  the  cry  from  aloft,  and  at 
the  sound,  usually  one  of  cheering  import,  all  crowd  on  deck,  not  to 
see  our  expected  port,  not  to  see  some  green  spot  in  the  ocean,  but 
to  gaze  upon  a  desert,  frozen,  desolate  island.  Staten  Land,  with  its 
snow-clad  hills  and  rock-bound  shores,  is  in  the  distance,  a  pretty 
background  to  the  picture  of  inhospitality  and  desolation  which 
surrounds  us. 

Sunday,  August  23. — We  had  a  most  narrow  and  providential 
escape  this  morning  in  my  watch.  The  latter  part  of  yesterday  we 
were  becalmed,  but  in  the  evening  a  light  air  sprung  up  which  wafted 
us  along  pleasantly  through  the  night.  At  4  A.  M.  I  took  the  deck ; 
from  the  course  we  were  steering  I  felt  some  apprehension  about 
being  too  near  the  land  seen  yesterday,  and  in  my  anxiety  enjoined 
additional  vigilance  on  our  lookouts.  My  own  eyes  are  so  defective 
that  I  am  obliged  to  see  through  the  eyes  of  others.  A  treacherous 
current  was  rapidly  setting  us  on  to  dangers  while  we  were  all 
enjoying  the  rest  of  security.  Day  was  just  dawning  when  the  look- 
out reported  ^^Land on  the  lee  bow,  close  aboard/^*  A  startling  cry 
enough  when  one  is  in  the  dark  and  gropes  about  without  knowing 
whether  he  may  run  into  new  dangers.  With  no  more  time  for 
reflection  than  a  sailor  may  take  for  himself,  I  put  the  ship's  head 
about,  at  the  same  time  summoning  the  captain  on  deck.    As  may 
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be  supposed  he  came  in  an  instant.  "  Where  is  the  land  ?  "  said  he. 
"  I  don't  know,  sir,  I  have  not  looked  at  it.  Hauly  men,  Haul — 
Away  with  those  braces !  I  am  getting  her  around,  sir,  I  did  not  stop 
to  see  the  land."  "  Ah  there  it  is ! "  said  he ;  "  how  strange !  how  can 
we  have  come  in  here  ?  "  The  ship  safe,  I  looked  for  the  land,  and 
through  the  dim  twilight  could  well  discern  its  gloomy  shores,  ren- 
dered more  distinct  by  their  snowy  covering.  What  an  escape !  One 
hour  more  of  night  and  darkness  and  what  a  fearful  doom  would  have 
been  ours !  what  a  dreadful  fate  we  were  preserved  from  by  a  kind 
Providence  who  watches  over  all  our  ways  and  guards  us  when  we 
sleep  and  dream  of  security.  The  bleak,  desolate  and  snow-covered 
sides  of  the  island  wore  a  more  dreary  aspect  when  we  thought  of 
our  escape.  An  uninhabited,  unfrequented  island,  whose  rocky  cliffs 
frown  defiance  on  the  waters  and  seem  the  very  picture  of  frigid 
inhospitality,  was  presented  to  our  view  by  the  rising  sun,  and  all 
must  have  felt  grateful  to  Him  who  saved  us  from  its  barren  shores. 

September  3. — A  fine,  fair  wind  wafted  us  beyond  the  cold  and 
dangers  of  Cape  Horn,  and  we  have  for  several  days  been  approach- 
ing our  port,  with  hearts  made  each  day  lighter  by  the  increase  of 
comfort  experienced  in  the  more  moderate  weather.  Last  night  I 
saw  one  of  those  rare  phenomena,  a  lunar  rainbow,  the  first  I  have 
ever  seen ;  it  was  very  brilliant  and  formed  a  perfect  arch.  Its  dura- 
tion, however,  was  very  brief;  like  all  other  beauties  it  soon  faded 
from  view  and  was  lost. 

September  9. — Valparaiso.  We  arrived  here  yesterday,  and  the 
comfort,  the  real  pleasure  of  reaching  a  port  after  a  tedious  and  bois- 
terous sea  voyage  is  only  appreciable  by  those  who  have  experienced 
the  privations  and  hardships  of  a  sea  life.  For  a  day  or  two  before 
our  arrival  we  had  more  moderate  and  pleasant  weather,  and  began 
to  enjoy  ourselves  after  all  the  storms  and  frosts  were  left  behind. 
My  frosted  hands  are  becoming  more  comfortable,  though  still  as  red 
as  beets  and  still  rather  tender.  Yes,  though  the  port  be  ten 
thousand  miles  from  home,  though  it  be  Valparaiso,  there  is  great 
satisfaction  in  reaching  an  anchorage,  seeing  new  faces,  rambling  on 
terra  firma^  and  finally,  in  fresh  provisions,  milk,  butter,  and  good 
bread. 

The  appearance  of  Valparaiso,  though  somewhat  picturesque,  is 
not  altogether  agreeable  to  the  eye.  The  city  is  built  at  the  foot  of 
some  lofty  hills  which  abruptly  rear  their  craggy  peaks  on  every 
side  of  the  bay.     No  luxuriant  forests  cover  their  nakedness  ;  none 
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of  the  beautiful  verdure  of  Brazil  is  seen.  A  scanty  growth  of  cacti  is 
the  only  object  which  relieves  the  roughness  of  the  surrounding 
scenery.  Here  and  there  on  the  sides  of  the  hills  where  there  is  a 
sufficiently  level  spot,  neat  villas  are  seen,  and  their  pretty  gardens 
seem  quite  inviting  ;  but  we  have  no  time  for  looking  into  all  of  these 
comfortable  retreats ;  our  stay  is  to  be  short,  and  we  must  take  but  a 
hurried  glance  on  the  place.  The  snow-capped  tops  of  the  Andes 
are  seen  in  the  distance  proudly  raising  themselves  toward  the 
heavens,  and  the  inland  scenery  must  be  magnificent,  and  I  hope 
some  of  these  days  to  be  enabled  to  view  it  for  myself.  The  popula- 
tion of  the  city  is  somewhere  about  ten  thousand,  and  the  climate 
is  said  to  be  the  finest  in  the  world.  The  natives  seem  to  be  most 
commonly  tinged  with  Indian  blood,  for  very  few  are  seen  who  are 
purely  Spanish  in  appearance,  and  those  only  of  the  upper  classes. 

We  sailed  from  Valparaiso  on  the  loth  and  had  a  passage  of 
fourteen  days  to  Callao,  during  which  we  had  a  continuation  of 
charmingly  comfortable  weather.  On  the  passage  I  had  for  the  first 
time  in  my  life  a  good  view  of  a  whale,  though  I  have  fi'equently  seen 
them  spout  in  the  distance.  On  this  occasion  the  huge  monster  was 
quietly  playing  about  our  ship  for  more  than  an  hour,  sometimes 
throwing  himself  half  out  of  the  water,  at  others  plunging  into  the 
depth  of  the  ocean  and  disappearing  for  about  ten  minutes,  and  then 
gently  rising  he  would  blow  directly  alongside  of  us. 

September  22. — Callao.  The  country  in  this  vicinity  is  of  very 
singular  formation  ;  an  extensive  plain  borders  on  the  sea,  having  a 
most  gentle  inclination  towards  the  shores  ;  the  distant  view  is  bor- 
dered by  the  mountain  ranges.  Lima,  the  once  proud  "  city  of  the 
kings,"  stands  on  this  plain  about  six  miles  distant,  and  is  fully  in 
sight  from  the  bay,  presenting  quite  an  imposing  appearance,  with  its 
spires  and  towers  rising  above  the  verdant  plain.  The  town  of  Callao 
stands  on  the  bay  side,  and  being  on  a  sandy  tongue  of  land,  is  about 
as  miserable  a  town  as  can  be  met  with,  filled  with  wretchedness  and 
filth.  The  houses  are  mostly  of  one  story,  built  of  bamboo  and 
plastered  over,  as  this  affords  a  cheap  and  substantial  style  of 
building  in  a  country  where  the  constant  earthquake  shocks  would 
shake  down  the  more  solid  architecture  in  use  at  home. 

On  the  24th  I  visited  Lima.  It  was  a  holiday,  the  festival  of  Sta. 
Mercedes,  the  patroness  of  the  army,  and  the  turnout  on  the  occa- 
sion was  quite  imposing,  and  was  doubly  interesting  to  us,  as  all  of 
Lima  was  in  the  streets,  and  we  thus  had  an  opportunity  of  seeing 
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the  novel  and  varied  costumes  and  customs  of  the  gay  Peruvians. 
Let  me  first  speak  of  our  ride  in  the  stage,  with  such  a  motley  set  of 
compagnons  de  voyage;  for  it  was  a  gala  day,  and  Callao  seemed  to  be 
pouring  all  of  its  population  towards  the  capitol.  Men,  women  and 
children  crowded  into  the  stage  until  its  insides,  which  proclaimed  to 
the  world  seats  for  fourteen,  could  hold  no  more  than  the  eighteen 
who  were  thrust  in  on  top  of  each  other ;  but  all  were  merry,  and  the 
confusion  of  tongues  was  as  that  of  Babel.  The  road  was  dusty  and 
almost  suffocating,  for  "  it  never  rains  "  here,  and  for  the  most  part 
lay  through  a  well  cultivated  country.  The  most  remarkable  pro- 
duction I  observed  in  the  gardens  was  the  orange  tree,  which  attains 
a  size  beyond  any  I  have  ever  seen,  many  of  them  being  some  forty 
feet  in  height.  As  we  approached  the  city  our  elevation  enabled  us 
to  look  back  towards  the  sea,  and  the  prospect  was  beautiful. 

The  streets  of  the  city  were  filled  with  troops,  and  the  population 
all  in  their  best  array.  At  1 1  o'clock  the  Cathedral  bells  began  to 
sound,  the  procession  formed  at  the  palace  and  marched  to  the 
church,  which  was  already  so  crowded  that  it  was  impossible  for  us 
to  get  in.  At  12  the  religious  services  were  over,  and  the  procession, 
with  its  reinforcement  of  churchmen  in  the  shape  of  priests,  padres, 
incense-bearers,  banners  and  images,  swept  through  the  square,  with 
the  martial  music  of  a  fine  band  filling  the  air  with  its  delicious  sounds ; 
women,  with  baskets  of  beautiful  flowers  beautifully  arranged,  walked 
at  intervals  in  the  crowded  train ;  the  smoke  of  incense  ascended  and 
perfumed  the  atmosphere,  and  there  too  were  the  images — the  idols 
of  Papal  superstition.  First  of  all  was  the  image  of  Santa  Mercedes 
in  a  gaudy  dress  gorgeously  spangled  with  emeralds  and  brilliant 
diamonds ;  a  crown  of  pure  gold  decorated  her  head,  in  her  left  hand 
she  carried  a  pair  of  golden  shackles  and  in  her  right  a  wreath  of 
beautiful  flowers,  as  if  to  offer  us  on  the  one  hand  the  shackles  of 
sin,  and  on  the  other  the  flower-strewn  paths  of  virtue.  This  saint 
was  mounted  on  a  throne  borne  on  the  shoulders  of  eight  stout 
negroes,  whose  black  legs  stuck  out  beneath  the  finery  of  her  lady- 
ship in  rather  a  ludicrous  manner.  The  cortege  swept  on  and  left 
me  absorbed  in  reflection  as  to  what  should  be  the  end  of  this  idola- 
try which  has  so  widely  spread  over  the  world.  The  streets  were 
crowded  with  people  of  every  description  ;  the  squalid  Indian  of 
Peru,  in  his  tawdry  finery,  with  his  ugly  and  misshapen  wife,  and  the 
proud,  graceful  descendant  of  the  Spaniard  were  alike  to  be  seen, 
as  well  as  all  of  the  various  castes  from  different  parts  of  the  country. 
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grouped  together  without  regard  to  rank  or  appearance.  The  cos- 
tume worn  by  the.  ladies  of  Lima  in  the  street  is  one  of  the  most 
remarkable  things  to  be  seen  here.  A  skirt  of  silk  closely  gathered 
from  the  waist  to  the  hips  falls  in  graceful  folds  to  the  feet  (formerly 
it  was  gathered  all  the  way  to  the  ankles).  This  is  the  saya  ;  their 
upper  works  are  clothed  in  a  silken  hood,  generally  black,  which  is 
gathered  about  the  waist  and  is  drawn  up  over  the  head  and  shoul- 
ders, concealing  all  but  one  eye,  which  peers  out  and  strives  to  do 
all  the  talking  of  two  common  eyes  assisted  by  a  smiling  mouth ; 
and  this  hood  or  shawl  is  called  the  mania.  What  could  have  given 
rise  to  so  strange  a  dress  I  know  not,  unless  the  early  inhabitants  of 
this  place  had  cause  to  watch  their  gentle  ones  and  guard  them  from 
the  rude  gaze  of  man ;  but  certain  it  is  that  Lima  is  one  of  the  most 
licentious  places  in  the  world,  so  the  women  may  be  assisted  in 
their  intrigues  by  a  dress  which  enables  them  to  walk  the  streets 
incognita.  In  former  days  Lima  was  proudly  termed  "  the  city  of 
the  kings,"  but  the  dreadful  earthquake  of  1746  reduced  it  to  a  heap 
of  ruins,  and  from  the  desolation  which  then  swept  over  it  it  has  never 
recovered.  The  houses  in  the  principal  parts  of  the  city  are  of  two 
low  stories,  and  are  built  of  unburnt  brick,  the  external  appearance 
being  simply  that  of  a  Spanish  town  with  narrow  streets  paved  with 
smooth  round  pebbles,  very  hard  to  walk  upon. 

In  the  morning  we  went  into  the  Cathedral,  which  is  a  rather 
imposing  building  with  two  fine  aisles,  but  there  is  always  so  much 
of  tawdriness  in  the  coloring  and  gilding  of  these  Spanish  churches 
that  the  designs  of  the  best  architects  are  in  a  measure  destroyed  by 
the  flimsy  finery  which  is  meant  for  decoration.  In  the  aisles  are  the 
sundry  niches  or  chapels  dedicated  to  the  various  saintly  persons 
worshipped  in  this  holy  place.  I  had  the  curiosity  to  read  some  of 
the  Spanish  notices  which  are  posted  on  the  gateways  (for  they  all 
have  an  iron  gateway)  of  these  chapels.  In  one  of  them  was  a  female 
figure  badly  carved  of  wood  and  dressed  in  gaudy  colors,  and  on  the 
gateway  was  a  notice  to  the  effect  that  "  His  Excellency  the  Arch- 
bishop of  Lima  hereby  granted  an  indulgence  of  eighty  days  to  any 
one  who  would  contribute  candles  sufficient  to  supply  this  chapel  for 
one  month,  for  the  sake  of  Santa  Rosa."  Santa  Rosa  is  the  patron 
saint  of  the  city  of  Lima,  and  a  boy  (one  of  the  attendants)  came  with 
his  silver  box  to  beg  for  a  shilling  for  Santa  Rosa.  Out  of  the  main 
building  I  went  into  a  side  chapel  where  they  were  chanting  a  funeral 
service  over  some  unfortunate  body  who  had  died  in  ignorance.     In 
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the  midst  of  their  chant  one  of  the  priests  would  turn  round  and 
say  sharply  to  a  negro  attendant,  "Why  don't  you  ring  the  bell 
louder?"  then  again  he  would  chant,  while  the  negro  would  run  out 
and  ring  his  little  bell,  and  coming  in,  would  again  be  sent  off  in  the 
same  manner.  I  could  not  restrain  my  laughter  and  walked  out.  In 
this  cathedral  repose  the  remains  of  Pizarro,  the  bold  adventurer 
who  first  planted  the  standard  of  Spain  among  the  Incas. 

I  must  not  forget  to  notice  a  singular  representation  of  the  cruci- 
fixion. In  a  chapel  of  the  cathedral  where  matins  were  being 
performed  there  was  a  "  crucifix  "  of  life  size,  on  either  side  of  which 
stood  the  Marys ;  the  mother  of  Jesus  was  standing,  dressed  in  a 
rich  silk,  with  a  handsome  scarf  hanging  on  her  arm  and  a  fine 
Canton  fan  in  her  right  hand — she  was  very  calmly  looking  on  the 
unhappy  scene  before  her.  Our  captain  told  me  that  in  a  church  he 
had  visited  he  saw  a  black  Virgin  with  a  white  infant  Saviour  in  her 
arms ;  this  was  for  the  benefit  of  black  worshippers.  I  had  heard 
of  such  things  but  never  believed  them  before. 

The  population  of  Lima  is  estimated  at  about  60,000.  The  city  is 
surrounded  by  a  low  wall,  built  in  the  last  century  as  a  protection 
against  sudden  attacks  from  the  Indians.  Through  the  centre  of  such 
streets  as  run  from  east  to  west  there  runs  a  canal  or  drain,  of  about 
five  feet  in  width,  into  which  all  of  the  refuse  and.  filth  of  the  city  is 
thrown.  The  atmosphere  is  mild  and  the  climate  considered  generally 
very  salubrious,  the  heat  of  summer  being  less  than  one  would  expect 
to  find  so  near  the  equator.  The  average  range  of  the  thermometer  in 
summer  does  not  exceed  82°  in  the  shade;  this  may  in  some  degree 
be  attributed  to  the  way  in  which  the  city  is  built,  that  is,  with  the 
streets  running  from  NE.  to  SW.  and  from  NW.  to  SE.,  thus  they 
are  shaded  at  all  hours  nearly. 

I  left  Lima  on  the  morning  of  the  25th,  mounted  on  a  tolerably 
good  horse,  and  arrived  at  Callao  without  accident,  finding  the 
saddle  a  much  more  agreeable  mode  of  conveyance  than  the  heavy 
and  crowded  omnibus. 

September  29. — Sailed  fi"om  Callao. 

September  30. — Arrived  at  Payta,  as  wretched  a  town  as  the  eye  of 
man  may  rest  upon.  Here  we  wait  for  news  from  the  United  States, 
by  the  steamer  from  Panama,  which  may  be  expected  on  October  2. 
The  small  town  of  Payta,  the  seaport  of  Para,  is  built  at  the  head  of 
a  capacious  roadstead,  and  has  a  neighboring  country  which  affords 
the  most  perfect  picture  of  desolation  that  the  world  can  produce. 
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Not  a  blade  of  grass  nor  a  stunted  shrub  is  seen ;  on  all  sides  as  &r 
as  the  eye  can  reach  nothing  is  visible  but  a  sandy  and  barren  plain, 
broken  here  and  there  by  ravines  caused  by  some  convulsion  of 
nature,  for  "  it  never  rains  in  Payta,'*  and  the  fissures  in  the  sides 
of  the  hills  are  therefore  not  caused  by  refreshing  showers.  The 
water  used  by  the  inhabitants  is  brought  from  the  distance  of  nine 
miles,  and  a  regular  trade  is  carried  on  in  the  commodity  by  negroes, 
with  the  patient  ass  laden  with  small  breakers  of  water.  The  roads 
of  Payta  are  much  resorted  to  by  whaling  vessels,  as  fresh  provisions 
and  vegetables  are  quite  cheap,  though  brought  from  a  distance. 

October  3. — In  the  morning  the  English  steamer  arrived  from 
Panama,  bringing  news  from  home  as  late  as  August  8.  We  of  course 
expected  no  letters,  but  the  mere  sight  of  newspapers  afforded  us 
much  gratification,  as  the  accounts  of  sayings  and  doings  in  one*s  own 
country  must  to  the  absent  always  prove  a  source  of  pleasure.  We 
learn  that  the  war  with  Mexico  still  continues,  and  that  extensive 
plans  are  proposed  against  that  insignificant  and  powerless  state ; 
we  learn  too  that  California  has  fallen  into  our  hands,  having  been 
taken  possession  of  by  our  squadron.  The  same  afternoon  we  left 
Payta  with  a  fine  breeze  for  the  coast  of  Mexico. 

October  9. — Death  has  come  among  us  and  most  suddenly  has 
taken  away  one  of  our  crew.  While  at  breakfast,  one  of  the  men 
came  hastily  for  the  doctor,  saying  "  The  old  cook  has  a  fit."  The 
worthy  surgeon  hastened  out,  and  almost  immediately  returned, 
saying,  "  He  is  dead ! "  Poor  old  Clark!  a  most  respectable  colored 
man,  who  had  spent  his  life  in  the  service,  and  was  universally  a 
favorite  because  of  his  unvarying  good  humor  and  cheerfulness, 
always  seeming  contented  and  happy.  I  had  had  the  morning 
watch,  and  when  he  came  to  the  mast  at  half-past  seven  to  report 
the  tea-water  ready,  I  returned  his  pleasant  laugh  and  thought  how 
cheerful  he  was.  He  was  then  quite  well ;  in  one  short  hour  he  was 
numbered  with  the  dead,  after  an  illness  of  not  more  than  three 
minutes. 

A  burial  at  sea  is  always  solemn  and  imposing;  the  little  com- 
munity on  shipboard  are  as  if  they  had  lost  one  of  their  family.  The 
messmates  of  the  deceased  perform  the  last  offices  over  the  body, 
which  is  sewed  up  in  canvas,  with  one  or  two  shot  at  the  feet  to  make 
it  sink ;  the  boatswain  calls  **  All  hands  bury  the  dead !"  and  when  the 
officers  and  crew  are  assembled  at  the  gangway,  the  body,  covered 
with  a  flag,  is  brought  on  a  board,  and  there  amid  the  silence  of  the 
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ocean  the  prayers  are  read  and  the  body  committed  to  the  deep. 
The  plunge  is  heard,  the  waters  close  over,  the  ship  glides  on ;  none 
but  the  eye  of  the  Almighty  can  point  out  the  spot  where,  embosomed 
in  the  ocean's  wave,  rests  the  body  of  the  deceased.  This  seems  like 
eternity ! 

October  22. — Nothing  of  interest  has  occurred  during  the  past  two 
weeks,  which  have  been  only  remarkable  for  calms  and  light  airs ; 
but  to-day  we  had  another  death  on  board.  One  of  our  seamen,  a 
Swede,  who  has  for  several  weeks  been  struggling  against  an  attack 
of  dysentery,  has  at  last  sunk  under  the  disease  and  gone  to  his  final 
account.  The  poor  fellow  was  one  of  our  best  men ;  he  had  been 
more  provident  than  seamen  in  general  and  had  saved  a  small 
amount  of  money,  which  is  deposited  in  a  New  York  savings  bank. 
With  a  feeling  of  gratitude  toward  our  excellent  surgeon,  who  had 
given  him  most  unremitting  attention  during  his  tedious  illness,  he- 
made  a  will  in  which  he  declared  the  doctor  his  heir,  leaving  him  all 
that  he  possessed. 

October  26. — For  many,  very  many  days  we  have  been  suffering 
with  the  intense  tropical  heat,  which  has  been  rendered  more  than 
usually  uncomfortable  by  the  continued  calms  or  light  airs  of  the 
region  through  which  we  are  passing.  In  the  past  ten  days  we  have 
scarcely  moved  one  hundred  miles,  having  had  barely  air  enough  to 
blow  out  a  candle ;  and  now  we  are  on  a  short  allowance  of  water. 

October  30. — Still  becalmed  ;  still  suffering  with  heat  and  for  lack 
of  water.  The  vicissitudes  of  climate,  the  sudden  changes  of  season, 
the  toils,  the  suffering,  the  exposure  undergone  by  the  mariner  may 
justly  be  thought  enough  to  break  down  a  constitution  of  iron,  and 
so  indeed  it  is.  Sailors  are  dissipated  when  on  shore ;  for  the  delight- 
ful pleasure  felt  by  those  just  returned  from  a  long  sea  voyage,  the 
comforts  placed  within  the  reach  of  those  who  have  been  so  long 
subjected  to  privations,  are  greater  than  the  weak  mind  of  man  is 
able  to  resist,  and  as  the  famished  man  will  surfeit  himself  when  food 
b  placed  within  his  reach,  so  will  the  seaman  wholly  give  himself  up 
to  the  pursuit  of  pleasure  when  on  shore ;  and  I  do  not  wonder  at  it. 
Scarce  six  months  have  passed  since  I  joined  this  ship,  hardly  five 
months  have  elapsed  since  we  sailed  from  home,  and  yet  we  have 
passed  through  all  the  seasons  of  the  year  and  are  now  in  our  second 
summer's  heat.  We  left  New  York  when  the  sun  of  June  was  high  ; 
we  crossed  the  equator  when  it  was  winter  there  (although  warm 
enough  for  us).     At  Rio  spring  was  approaching ;  off  Cape  Horn 
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the  blasts  of  winter  were  right  rudely  sounded  in  our  ears ;  spring 
had  come  when  we  reached  Callao,  and  summer  too  before  we 
again  reached  the  equator,  and  we  now  have  the  autumn  of  the 
northern  tropic. 

November  8. — Last  night  we  were  again  mercifully  preserved  from 
a  great  danger.  For  several  days  past,  having  been  favored  with 
light  winds  and  pleasant  weather,  we  had  made  some  progress 
towards  our  port  and  had  just  entered  the  mouth  of  the  Gulf  of 
California.  We  were  running  in  for  the  land,  with  a  light  wind  and 
all  unconscious  of  dangers  near ;  the  friendly  moon  cast  her  pale  light 
over  the  bosom  of  the  deep  and  enabled  our  lookouts  to  see  a  rock 
lying  directly  ahead  and  very  near  us.  The  course  was  altered,  and 
thus  were  we  again  saved  fro  en  wreck  by  Him  who  watches  while  we 
sleep. 

Saturday y  November  14. — This  afternoon  we  looked  in  upon 
Mazatian.  The  ship  anchored  about  three  miles  from  the  town, 
which  presents  quite  a  pretty  appearance  from  the  water;  but,  as 
sundry  hostile  demonstrations  were  made  by  the  Mexicans,  we  of 
course  held  no  communication  with  the  shores.  Our  object  in 
touching  here  was  to  obtain  news  of  the  squadron,  as  we  hopped  to 
find  some  of  our  vessels  in  port,  but  in  this  we  were  disappointed ; 
there  were  no  men-of-war  except  three  Englishmen,  to  one  of  which 
I  was  despatched  in  a  boat.  We  could  plainly  see  from  the  ship  that 
there  was  considerable  excitement  on  shore  on  the  occasion  of  our 
appearing  off  the  harbor,  and  as  I  had  to  pull  within  gunshot  range 
in  approaching  the  British  vessels,  I  expected  every  moment  to  see 
an  iron  messenger  sent  from  the  town  after  my  boat,  but  nothing 
occurred  to  give  excitement  to  the  trip.  I  returned  to  the  ship 
without  any  interruption  and  without  news  of  our  squadron,  so  we 
sailed  immediately  for  the  westward. 

Monday,  November  16. — This  afternoon  we  came  to  anchor  off  the 
Bay  of  San  Jos^,  a  small  village  of  Lower  California,  about  twenty 
miles  to  the  northward  and  eastward  of  Cape  St.  Lucas.  Before  the 
ship  anchored  I  was  sent  in  an  armed  boat  to  effect  a  landing,  ascer- 
tain what  was  the  disposition  of  the  inhabitants,  and  endeavor  to 
procure  supplies  of  fresh  provisions  and  water.  We  were  getting  so 
low  in  this  last  article  that  to-day  we  commenced  an  allowance  of  two 
quarts  per  man.  As  I  approached  the  beach  I  saw  the  people  gath- 
ering from  all  directions  and  forming  a  small  squad  at  the  only 
place  where  there  seemed  any  chance  of  landing  through  the  surf. 
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which  was  running^  very  high.  Not  knowing  what  might  be  the 
feeling  of  this  part  of  the  Mexican  people  toward  us,  I  thought  that 
some  trouble  was  in  store,  but  as  I  could  see  with  my  glass  that 
they  were  not  in  much  greater  force  than  my  own  party  of  fifteen 
fully  armed,  I  pulled  on  through  the  surf,  jumped  out,  wkded  on 
shore,  and  was  glad  to  find  that  we  should  be  able  to  procure  all  the 
necessary  supplies  without  bloodshed. 

On  the  beach  was  a  gentleman,  one  of  the  resident  Americans  who 
had  been  expelled  from  Mazatlan  on  the  commencement  of  the  war. 
He  assured  me  that  all  the  Californians  were  friends  of  ours  and  that 
the  people  of  San  Jos6  were  his  personal  friends.  He  had  brought 
his  horses  to  the  beach,  and  I  mounted  one  of  them,  caparisoned  in 
gay  Mexican  housings,  and  off  we  rode  for  the  village,  about  two 
miles  distant.  Our  worthy  purser,  Mr.  Buchanan,  was  in  company, 
and  I  left  him  to  make  his  arrangements  for  supplies  of  all  kinds, 
having  only  remained  myself  for  a  few  moments  to  greet  an  Ameri- 
can lady  and  her  pretty  little  daughter,  and  soon  found  myself  on  my 
way  off  to  the  ship.  We  gained  here  the  first  news  of  our  vessels, 
the  Cyane  having  visited  the  place  only  three  days  before  on  a 
cruise,  and  we  heard  with  infinite  satisfaction  that  some  of  our  officers 
on  the  station  have  had  opportunities  of  distinguishing  themselves. 

Friday,  November  20. — Sailed  from  San  Jos6  for  the  westward  and 
the  Californian  coast. 

December  21. — Bay  of  San  Francisco.  Before  saying  anything  of 
this  place,  I  must  go  back  a  little  *and  speak  of  occurrences  which 
passed  since  my  last  date.  On  the  12th  we  made  the  high  land  off 
Monterey  and  ran  into  the  bay  the  same  morning,  the  wind  blowing 
nearly  a  gale,  but  as  we  saw  no  men-of-war  we  did  not  come  to 
anchor.  In  standing  out  to  the  northward  and  westward,  the  weather 
being  very  thick  and  the  rain  pouring  down  in  torrents,  we  came 
very  near  running  on  a  low  point  of  land  forming  the  north  point  of 
the  bay,  but  fortunately  it  was  seen  in  time  for  us  to  save  the  ship. 
We  were  obliged  to  haul  by  the  wind,  which  by  this  time  increased 
to  a  gale  and  suddenly  shifted  to  the  northwest,  blowing  very  heavy. 
Our  situation  was  now  one  of  extreme  peril ;  on  neither  tack  could  we 
clear  the  shore.  Night  came  on ;  we  could  not  regain  the  port ;  the 
rain  poured  down  in  violent  squalls,  and  the  wind  at  times  raged  furi- 
ously ;  the  lee  shore  was  by  a  calculation  not  more  than  nine  miles 
off.  We  could  not  carry  much  sail,  and  were  obliged  to  reduce  what 
little  we  had,  on  account  of  the  violence  of  the  squalls.    A  tremendous 
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swell  set  in  from  the  southwest,  and  we  felt  that  it  was  fast  driving  us 
toward  the  fatal  shore.  But  the  Almighty  rendered  us  assistance  and 
extricated  us  from  the  danger  where  the  hand  of  man  was  powerless. 

At  8  P.  M.  I  took  the  deck  for  the  first  watch  ;  it  was  pitchy  dark, 
and  the  ship,  under  a  press  of  sail,  struggled  against  the  storm.  Man, 
I  felt,  could  do  nothing,  but  a  gracious  God  "  stilled  the  tempest'* 
Soon  after  I  went  on  deck  I  found  that  the  wind  was  moderating, 
though  the  sea  ran  so  high  that  we  could  make  no  way  against  it. 
My  watch  was  one  of  much  anxiety  and  care,  but  the  wind  gradually 
changed,  and  during  the  mid-watch  we  were  enabled  to  haul  off 
shore,  and  our  ship  was  soon  bounding  off  before  a  gale  from  the 
southeast. 

On  Monday  the  14/^  we  arrived  at  San  Francisco  Bay,  and  were 
just  congratulating  ourselves  on  having  made  so  long  a  voyage  with- 
out accident,  when,  in  standing  for  the  anchorage,  we  ran  ashore. 
Here  was  work  indeed !  Fortunately  no  rocks  were  under  us,  but  a 
soft  mud  bottom.  Our  boats  were  got  but,  but  the  exertions  of  our 
crew  were  not  sufficient  to  relieve  the  ship ;  the  boats  of  the  squadron, 
however,  soon  reached  us,  and  after  two  hours'  work  the  Dale  floated 
once  more  and  proceeded  to  the  anchorage.  We  found  the  frigate 
Savannah,  sloops  Cyane  and  Warren,  at  anchor,  all  heartily  glad  to 
see  us,  and  all  sick  enough  of  this  part  of  the  world. 

In  the  month  of  July  last  a  revolt  took  place  in  California,  and  a 
party  under  Captain  Fremont,  calling  themselves  the  Bear  jjarty, 
composed  mostly  of  settlers  in  the  neighborhood  of  Bear  river, 
marched  against  the  authorities  of  California.  Various  outrages  were 
committed  by  both  parties,  the  one  desiring  to  overturn  and  the 
other  to  retain  the  legitimate  power.  At  this  time  Commodore 
Sloat  was  here  with  the  squadron,  and  supposing  that  the  mass  of 
Californians  were  ripe  for  revolt  and  ready  to  throw  themselves  into 
the  arms  of  the  United  States,  he  hoisted  the  American  flag  and 
proclaimed  the  whole  of  California  to  be  under  American  jurisdiction 
and  protection.  At  this  juncture  he  was  relieved  by  Commodore 
Stockton,  who  within  ten  days  of  the  first  proclamation  by  Sloat 
issued  another  of  similar  import  in  his  own  name.  Liberty  was 
promised  and  also  protection  to  private  property ;  the  religion  and 
municipal  regulations  of  the  people  were  to  be  respected,  and,  in  short, 
nothing  was  to  be  required  of  California  but  to  become  a  part  and 
parcel  of  the  United  States.  Unfortunately,  the  promises  held  forth 
in  the  proclamations  were  outrageously  violated ;  a  party  of  volun- 
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teers  broke  into  the  church  at  San  Juan,  robbed  it  of  whatsoever  was 
valuable  and  maltreated  the  priest;  in  another  place,  women  had 
been  barbarously  and  brutally  treated;  horses  and  other  private 
pro|>erty  were  seized,  as  was  said,  for  the  use  of  the  Government;  a 
paper  published  in  Monterey  by  Colton,  a  chaplain  of  the  Navy,  and 
by  appointment  Alcalde  of  Monterey,  came  out  in  violent  terms 
against  card  playing,  fandangos  and  horse  racing;  heavy  penalties 
were  threatened  against  those  guilty  of  the  above  crimes,  and  a 
heavy  excise  duty  was  also  imposed.  All  of  the  above  circumstances 
aroused  the  indignation  of  people  who  could  not  tamely  see  their 
rights  thus  invaded  and  themselves  stripped  of  their  possessions. 

Previous  to  the  organization  of  the  Bear  party  there  existed  two 
parties  in  the  country ;  the  stronger  one  was  in  favor  of  asking  English 
protection,  the  other  desired  American,  and  the  Bears  by  making 
a  first  move  hoped  to  anticipate  and  setde  the  matter.  There  also 
existed  a  small  but  very  respectable  party,  consisting  mostly  of  those 
in  power  who  desired  no  change ;  but  all  seemed  in  a  state  of  tran- 
quillity under  American  domination  until  the  various  acts  spoken  of 
above  roused  the  indignation  of  both  of  the  parties  who  were  opposed 
to  the  Bears  and  their  friends  of  the  American  squadron.  While  all 
was  thought  to  be  quiet  throughout  the  province,  a  deep  rooted  and 
bitter  feeling  of  hostility  was  fastening  upon  the  minds  of  those  who 
thought  themselves  outrageously  wronged.  An  insurrectionary 
movement  broke  out  in  the  south,  and  while  Commodore  Stockton 
was  here  he  received  intelligence  that  the  garrison  at  Puebla  was  in 
danger,  and  that  the  forces  landed  at  San  Pedro,  by  Captain  Mervine, 
to  protect  and  hold  that  place,  Puebla  having  been  evacuated,  had 
been  driven  off.  The  spirit  of  resistance  spread  rapidly  throughout 
Upper  California,  and  small  parties  were  everywhere  in  arms  against 
the  Americans.  The  military  posts  were  threatened,  and  cattle  and 
horses  were  driven  into  the  interior,  in  order  not  only  to  cut  off  our 
supplies  of  fresh  provisions,  but  also  to  deprive  our  men  of  means  of 
pursuit  in  a  hilly  country  which  can  only  be  traversed  on  horseback. 
A  formidable  tribe  of  thieving  Indians  also  gave  trouble,  and  it  was 
necessary  to  bring  them  over  to  our  side.  Purser  Faunderoy  with 
fifty  mounted  men  was  despatched  on  this  business,  and  after  one  or 
two  skirmishes  brought  them  to  terms  of  alliance.  Commodore 
Stockton,  in  the  Congress,  departed  with  haste  for  San  Di^go,  where 
troubles  had  also  commenced.  The  Savannah  returned  to  San  Fran- 
cisco, and  Mervine  became  the  Military  Commandant  of  the  Northern 
Department  of  California. 
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The  above  brief  summary  brings  the  reader  to  the  time  of  our 
arrival  in  the  Dale.  We  found  the  little  townof  Yerba  Bu6na,  garri- 
soned and  fortified,  in  the  possession  of  the  Americans ;  a  post  had 
been  established  at  San  Jos6,  about  50  miles  to  the  SE.,  and  another 
at  Sonoma  on  the  Sacramento.  These  garrisons  are  composed  of 
seamen  and  naval  officers ;  the  one  at  San  Jos^  being  under  Lieu- 
tenant Robt.  Pinkney,  with  sixty  men,  and  that  at  Sonoma  under 
Lieutenant  Maury.  Lieutenant  Bartlett,  of  the  Navy,  had  been 
appointed  Alcalde  of  Yerba  Bu6na,  and  Commander  Hull  commanded 
the  post.  The  Alcalde  held  his  courts  unmolested,  and  decided 
upon  the  most  intricate  and  difficult  questions  of  Spanish  law ;  dis- 
puted land  claims  were  settled  by  him,  and  his  decision  was  in  all 
matters  final.  Lieutenant  Bartlett  gave  much  offense  by  some  of  his 
legal  decisions,  and  he  also,  when  seizing  upon  some  property  for 
public  use,  refused  to  give  such  acknowledgments  as  might  enable 
the  owners  to  recover  from  the  Government  the  price  of  the  article 
taken. 

A  man  from  the  country  was  arrested  and  thrown  into  prkon 
because  his  name  was  Sanchez  and  a  person  named  Sanchez  had 
rendered  himself  very  conspicuous  in  his  hostility  to  the  Americans. 
The  Alcalde  one  day  ordered  out  his  guards  for  a  foraging  party  and 
rode  some  few  miles  from  the  town  for  a  supply  of  cattle,  taking  with 
him  money  to  purchase  bullocks.  He  fell  into  the  hands  of  the 
Sanchez  family,  and  they  measured  out  to  him  the  same  justice  which 
he  had  been  meting  to  them  and  their  countrymen.  He  is  closely 
detained  as  a  prisoner,  and  they  have  refused  to  exchange  him  on 
any  account. 

Whilst  affairs  are  in  this  state  the  squadron  is  sadly  straitened  for 
provisions ;  our  supplies  are  nearly  exhausted,  and  of  bread  our  stock 
is  so  short  that  the  men  have  been  for  some  time  on  the  daily  allow- 
ance of  but  10  ounces.  A  contract  had  been  made  with  a  Frenchman 
at  Santa  Clara  to  supply  a  small  quantity  of  hard  bread,  some  of 
which  had  been  delivered ;  intelligence  was  received  that  the  rest  of 
the  bread  was  ready,  and  the  senior  officer  assigned  it  to  the  Dale,  as 
that  ship  was  ordered  to  get  ready  for  sea.  Santa  Clara  is  a  small 
village  about  50  miles  from  Yerba  Bu6na,  situated  on  a  small  river  of 
the  same  name  which  discharges  into  the  southeastern  end  of  the 
bay  of  San  Francisco.  I  was  detailed  for  the  duty  of  bringing  off 
this  bread,  and  on  the  night  of  Thursday,  December  17,  left  the  ship 
in  the  launch  of  the  Savannah,  with  two  midshipmen  and  a  party  of 
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marines  and  seamen  numbering  thirty,  all  well  armed.  It  was 
reported  that  a  strong  body  of  Californians  were  lurking  in  the 
neighborhood,  and  we  apprehended  that  an  attempt  would  be  made 
to  intercept  the  bread  and  cut  off  our  party ;  so  I  left  the  ship  with 
full  expectation  of  some  interesting  anecdote  to  relate  on  my  return. 
I  determined  to  bring  off  the  bread  if  possible,  and  at  all  events  not 
to  be  taken  alive. 

We  left  the  ship  at  7  o'clock  in  the  evening  and  pulled  down  the 
bay  until  i  A.  M.,  when,  the  tide  making  strong  against  us,  I  anchored. 
In  an  open  boat  crowded  with  men  and  various  stores  sleep  was  out 
of  the  question,  nor  did  I  desire  to  sleep,  being  too  much  occupied 
with  busy  thought,  and  being  anxious  too  to  be  ready  with  the 
earliest  change  of  tide.  So  I  wrapped  myself  in  a  boat  cloak  and  lay 
down  to  await  patiently  the  coming  of  day  and  the  flood  tide.  My 
worn-out  crew  were  soon  asleep,  until  the  gray  light  of  morning 
appeared,  when  I  called  all  hands  to  ply  again  the  "  lab'ring  oar." 
The  tide  was  just  turning,  and  as  we  had  a  long  distance  to  pull,  it 
was  important  to  make  the  best  use  of  our  time.  The  day  shone  out 
beautifully,  and  our  cook  managed  with  dexterity  to  give  us  a  good 
breakfast,  that  is,  a  cup  of  hot  coffee,  cold  meat,  and  bread.  After 
pulling  about  45  miles  from  the  ship  we  entered  the  creek  of  Santa 
Clara,  which  is  so  very  crooked  that  it  is  15  miles  from  the  entrance 
to  the  landing,  though  not  more  than  one  third  that  distance  across 
the  lowlands  through  which  the  creek  runs.  These  lowlands  are 
perfectly  level  and  are  not  overflowed  by  the  tides,  although  so 
nearly  so  as  to  be  quite  wet ;  their  extent  in  breadth  is  at  least  six 
miles,  being  bounded  on  each  side  by  high  ranges  of  hills,  and  as  far 
as  the  eye  can  reach  to  the  southward  this  flat  plain  seems  to  extend. 

The  creek  was  filled  with  water-fowl  of  every  description.  I  never 
in  my  life  saw  them  so  abundant  or  in  such  great  variety  ;  geese  and 
wild  ducks  actually  covered  the  water,  and  when  they  rose  their 
noise  was  startling ;  it  was  like  that  of  an  army  shouting  in  battle  as 
they  did  in  olden  time  ;  it  was  some  time  before  I  became  accustomed 
to  it.  The  banks  of  the  creek,  also,  were  filled  with  curlew,  plover, 
and  snipe  in  variety,  while  black  birds  in  immense  flocks  were  feed- 
ing on  the  plains,  and  reed  birds  in  abundance  hovered  in  the  tule 
grass  which  fringes  the  edges  of  the  creek.  I  had  my  gun  with  me 
and  could  not  resist  the  temptation  of  killing  some  game ;  but  in  my 
large  boat,  swept  on  by  the  rapid  current,  it  occasioned  so  much  loss 
of  time  to  pick  up  a  duck  that  I  would  not  fire  again,  considering  it 
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too  great  an  interference  with  my  duty.  At  11.30  A.  M.  I  reached 
the  landing,  and  after  making  a  kind  of  encampment  on  the  bank  of 
the  stream,  with  muskets  loaded  and  stacked  for  ready  use,  went  to 
dinner.  I  had  scarcely  sat  down  to  my  roughly  prepared  feast  when 
my  lookouts  reported  a  troop  of  horsemen  coming  down,  and  sure 
enough  there  they  came  at  full  gallop,  not  more  than  half  a  mile 
off.  "  To  your  arms,  men  !  Form !  "  were  the  only  orders,  and  in 
less  time  than  I  have  taken  to  say  it  we  were  ready,  presenting  a 
very  respectable  front  of  thirty-five  well  armed  infantry.  The 
approaching  troop  dashed  on  until  within  about  80  yards,  causing  me 
to  expect  a  charge  of  cavalry.  They  numbered  about  12  men,  well 
mounted  and  armed  with  rifles,  but  at  proper  distance  they  halted 
and  their  leader  alone  rode  up  to  me.  I  now  found  them  to  be  friends, 
a  party  of  volunteers  who,  scouring  the  country,  happened  accident- 
ally to  be  in  the  neighborhood ;  so  we  sat  down  again  to  feast  without 
fighting.  Dinner  over,  I  despatched  a  messenger  to  Lieutenant 
Pinkney,  whose  party  lay  nine  miles  off,  to  request  him  to  send  the 
bread,  and  then  prepared  to  make  my  party  comfortable  for  the 
night.  I  made  a  tent  of  one  of  the  boat's  sails  to  keep  the  arms  dry, 
and  stationed  two  sentries  for  the  night  to  guard  our  camp,  collected 
a  large  quantity  of  wood  for  our  camp  fire,  got  our  supper  comfort- 
ably, and  when  9  o'clock  came  lay  down  and  tried  to  sleep  under  a 
tarpaulin  in  the  boat.  The  cold,  however,  was  too  piercing,  and  after 
fruitless  efforts  to  sleep  in  spite  of  my  freezing  feet,  I  crept  out  and 
got  by  the  camp  fire,  where  most  of  my  men  were  collected  to  keep 
warm,  and  thus  passed  the  night  tediously  enough. 

I  listened  to  the  yarns  spun  by  the  men  and  patiently  waited  for 
day  ;  the  stillness  of  the  night  was  broken  only  by  the  careless  laugh 
of  the  seamen,  the  howling  of  the  prairie  wolf  in  search  of  his  prey, 
or  the  tremendous  noise  of  the  geese  as  they  rose  disturbedly  from 
their  midnight  roosts.  Daylight  at  length  came,  and  with  it  a  warm 
and  cheering  sun — the  chilling  blasts  of  the  night  were  soon  forgotten 
over  a  comfortable  breakfast  and  the  prospect  of  a  fine  day.  At 
about  2  P.  M.  the  slow  moving  oxen  came  along,  dragging  a  rude 
wagon  with  the  bread,  driven  by  three  or  four  noisy  Indians.  We 
made  quick  work  of  taking  in  the  bread  and  getting  ready  for  our 
departure,  and  at  3  P.  M.  left  the  landing  with  a  strong  ebb  tide  on 
our  return  to  the  ship.  I  hoped  to  get  out  of  the  creek  before  night, 
but  in  this  was  disappointed,  for  at  6  o'clock  we  grounded,  and  were 
soon  left  high  and  dry  on  a  bank  extending  quite  across  the  creek. 
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After  making  arrangements  for  my  men  for  the  night,  I  lighted  my 
pipe  and  looked  out  for  the  tide ;  at  1 1  the  boat  floated  again  with 
the  flood,  and  without  loss  of  time  I  roused  the  men  up,  in  order  that 
we  might  make  the  best  of  our  way  out.  This  was  not  an  easy 
matter ;  the  night  was  very  dark,  we  could  see  with  difiiculty,  and 
frequently  grounded  on  the  flats,  but  long  before  daylight  we  got 
clear  of  the  creek.  It  then  began  to  rain,  the  morning  was  very 
dark  and  our  prospects  gloomy ;  fifty  miles  from  the  ship — so  much 
fog  that  we  could  not  see  the  shores,  and  therefore  were  unable  to  take 
advantage  of  the  favorable  currents.  I  had  a  compass,  fortunately, 
and  by  its  aid  succeeded  in  making  a  tolerable  course.  It  cleared  up 
at  noon,  and  we  had  the  satisfaction  of  discovering  the  shipping  at 
anchor,  and  by  one  o'clock  got  alongside  of  the  Savannah,  after  the 
shortest  trip  that  had  been  made  to  the  Santa  Clara  landing,  and  with- 
out having  seen  an  enemy.  I  found  that  the  Dale  had  dropped 
down  to  the  anchorage  at  Saucelito  to  water  and  prepare  for  sea,  so 
I  had  to  go  on,  about  seven  miles  further,  before  finishing  my  expe- 
dition, and  reached  the  ship  in  safety  at  about  4  P.  M. 

Christmas  Day, — At  Saucelito  Bay,  an  anchorage  and  watering 
place  (not  a  place  of  fashionable  summer  resort,  but  a  place  to  water 
ship),  in  a  lonesome  part  of  the  great  and  beautiful  bay  of  San 
Francisco.  Here  the  good  ship  Dale  is  riding  at  her  anchor,  the 
wind  blows  a  violent  gale  and  the  rain  pours  down  in  torrents.  The 
day  was  kept  by  our  mess  as  well  as  circumstances  would  permit. 
There  was  no  merrymaking  nor  feasting,  but  a  very  good  dinner  for 
this  part  of  the  world,  with  our  captain  as  our  guest,  and  a  glass  of 
wine  to  our  absent  friends,  while  we  wondered  how  many  more 
Christmas  days  were  to  be  passed  ere  we  should  be  restored  to  them. 

January  23,  1847. — Monterey.  Yesterday  at  early  morn  we  were 
cheered  by  the  appearance  of  a  sail  standing  into  the  bay;  some 
variety  was  thus  added  to  this  dullest  of  all  dull  places ;  but  the 
stranger  soon  proved  to  be  a  small  coasting  brig  from  San  Francisco, 
with  a  very  acceptable  supply  of  bread  for  us,  an  article  that  is  getting 
so  scarce  in  these  parts  that  flour  is  at  $28  per  barrel,  and  none  to 
be  bought  even  at  that  price.  Our  eyes  were  soon  gladdened  again  by 
the  approach  of  another  sail,  which  we  ascertained  to  be  a  man-of-war. 
She  fired  a  signal  gun  and  all  eyes  were  strained,  all  glasses  in  requi- 
sition in  order  to  discover  who  the  stranger  might  be.  It  proved  to 
be  the  Independence,  and  our  hearts  beat  high  with  thoughts  of 
letters  from  home.    Slowly  and  majestically  the  proud  ship  came  in. 
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and  when  at  length  our  boat  returned,  the  excited  fellows  crowded 
around  in  eager  impatience  to  seize  their  letters. 

Upper  California, — As  yet  I  have  said  nothing  of  California,  a 
country  so  full  of  interest,  at  present,  to  us  all  in  the  United  States. 
California  was  discovered  in  1534  by  an  expedition  sent  by  the 
famous  Cortez.  The  Gulf  of  California  was  at  this  time  called  the  Sea 
of  Cortez,  also  El  Mar  Rigo  (the  Red  Sea),  from  the  discolored 
appearance  of  the  water,  caused  by  the  waters  from  the  Colorado  river 
which  discharges  into  it  on  the  north.  In  1602  a  new  expedition 
was  fitted  out  for  exploring  the  coast  of  California,  by  the  viceroy, 
the  Conte  de  Monte  Rey.  This  squadron  penetrated  as  far  north  as 
the  harbor  to  which  was  given  the  name  of  the  viceroy,  and  then 
returned  to  Mexico,  having  met  with  many  obstacles  and  much  bad 
weather.  In  1697  the  first  settlement  was  made  by  the  Jesuit  Mission 
of  San  Dionysio,  in  Lower  California.  In  1720  La  Paz,  and  in  1730 
the  Mission  of  San  Jos6  were  established.  At  about  this  time  a  most 
desolating  hurricane  is  said  to  have  swept  over  the  land,  destroying 
everything  in  its  way,  uprooting  forests  and  laying  barren  the  fruitful 
land.  From  the  effects  of  this  tempest  Old  or  Lower  California  has 
never  recovered.  The  Indians,  according  to  the  early  discoverers,  were 
mild  and  friendly,  but  living  in  a  state  of  abject  misery  and  barbarism, 
being  far  different  from  their  neighbors  the  civilized  tribes  of  Mexico, 
Vessels  of  clay  were  found  among  them,  but  no  other  utensils  ;  the  men 
were  found  in  a  state  of  entire  nudity,  and  the  females  not  much  better 
off.  The  pearl  ornaments  worn  by  the  Indians  attracted  the  cupidity  of 
the  Spaniards,  and  many  adventurers  soon  resorted  to. the  northern 
shores  of  the  gulf  in  search  of  these  valuable  ornaments  ;  the  Indians 
were  pressed  into  their  service  and  employed  as  divers,  being  most 
cruelly  and  barbarously  treated  by  the  whites.  But  little  was  done 
for  many  years  towards  the  advancement  of  civilization,  until  at  the 
time  of  the  expulsion  of  the  Jesuits  from  Mexico  in  1769,  some  of 
these  persecuted  men  fled  to  California  and  there  established  the 
mission  of  San  Di6go.  One  year  afterward  the  mission  of  San  Carlos 
was  founded  at  Monte  Rey,  and  the  course  adopted  by  these  fanatics 
in  the  pursuance  of  the  civilization  of  the  Indian  cannot  fail  to  excite 
the  astonishment  and  disgust  of  all  who  view  Christianity  in  its 
proper  light.  The  Jesuit  priests  were  well  received  by  the  Indians, 
and  soon  acquired  over  them  that  influence  which  superior  minds 
invariably  gain  over  those  without  intelligence ;  the  lands  became 
the  property  of  the  mission ;  the  Indians,  by  an  ingenious  change  of 
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term,  were  the  slaves  of  the  priest,  and  the  produce  of  their  labor 
was  for  the  priesthood. 

They  procured  from  their  Government  in  Mexico  the  exclusive 
right  to  the  soil.  No  settlers  were  allowed  except  by  permission  of 
the  missionaries,  through  whom  grants  of  land  were  with  difficulty 
obtained.  The  few  soldiers  who  were  sent  by  the  authorities  to  serve 
as  guards  for  the  mission  were  not  permitted  to  marry,  and  thus  were 
prevented  from  becoming  identified  in  interests  with  the  land.  By 
the  severity  of  the  priests  such  a  state  of  activity  was  aroused  among 
the  poor  savages  that  the  produce  of  the  fertile  soil  was  most  extra- 
ordinary, and  the  cattle  brought  by  them  increased  with  such  rapidity 
that  the  revenues  of  the  missions  were  beyond  measure  in  value.  The 
Indians  were  compelled,  under  penalty  of  being  whipped  and  impris- 
oned, to  attend  the  religious  services  of  the  church  at  the  stated  hours ; 
converts  were  in  attendance,  too,  with  rods  to  flog  those  who  were 
inattentive  during  the  prayers,  so  that  the  chanting  of  the  priests  was 
accompanied  by  the  scourge  of  the  overseer  and  cry  of  the  tor- 
mented, and  this  state  of  affairs  was  permitted  to  exist  until  a  very 
recent  date. 

The  Indians  thus  practiced  upon  were  called  **  converted  Indians," 
and  parties  of  them  were  sometimes  sent  into  the  interior  to  bring  in 
captured  gentiles.  These  were  forcibly  brought  to  the  mission,  made 
to  kneel,  furnished  with  blankets,  and  when  taught  to  repeat  the 
names  of  the  Trinity,  in  a  language  never  before  heard  by  them,  were 
pronounced  holy  and  baptized !  Some  would  watch  their  oppor- 
tunity and  fly  from  their  persecutors,  but  they  were  always  pursued, 
brought  back,  and  loaded  with  chains,  until  finding  no  escape  they 
passively  yielded  to  their  fate — a  slavery  worse  than  death.  Those 
exhibiting  any  reluctance  to  attend  mass  were  imprisoned  and  thus 
brought  to  their  senses. 

The  Indians  of  California  were  found  in  the  most  wretched  con- 
dition of  savage  life,  wanting  in  everything  which  makes  man  rational, 
tractable,  and  useful ;  they  are  described  as  stupid,  inconstant,  impet- 
uous, gluttonous,  slothful,  and  sensual ;  wandering  in  their  habits, 
and  living  in  miserable  huts.  Their  food  consisted  of  seeds  and 
herbs  made  into  a  gruel  or  sort  of  bread ;  the  seed  of  the  pine  was 
an  important  article  of  food  and  is  still  much  used;  fish,  game,  straw- 
berries and  blackberries  are  also  used,  and  a  bulbous  root  called 
amolCy  in  appearance  like  an  onion,  is  eaten,  and  used  also  for  soap. 
Marriage  among  them  was  a  singularly  observed  ceremony,  for  here 
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a  man  literally  married  the  whole  family,  as  the  mother  and  sisters  of 
his  wife  frequently  became  his  concubines.  The  tribes  in  the  northern 
parts  were  in  the  habit  of  burning  their  dead ;  those  at  the  south 
buried  their  bodies.  Their  religion  was  paganism  of  the  worst  sort, 
though  they  made  no  human  sacrifices. 

The  country  abounds  in  wild  animals.  The  American  lion,  ounce, 
buffalo,  stag,  roe,  catamount,  fox,  wolf,  bear,  polecat,  jackal,  hare, 
rabbit,  field  rat,  are  found,  as  well  as  the  otter  and  beaver,  valuable 
for  their  furs  and  in  great  abundance.  Vultures,  eagles,  falcons,  and 
a  great  many  other  birds  are  found  in  the  woods,  and  fish  are  abun- 
dant in  the  waters  of  the  bays. 

Since  the  revolution  of  Mexico  the  property  of  the  missions  has 
been  in  a  great  measure  appropriated  to  public  use  and  the  land  has 
been  distributed  among  the  people,  while  the  priests  are  now  obliged 
to  confine  their  attention  pretty  generally  to  their  legitimate  calling. 
The  settlers,  who  have  at  least  three-fourths  of  Mexican  blood,  are 
called  national  people,  while  all  others  are   classed  with  the  poor 
Indians  as  beasts ;  but  the  condition  of  the  nationals  is  little  better 
than  barbarism  ;  they  are  ignorant,  vicious,  slothful,  treacherous,  and 
without  stability  of  character  or  purpose,  turbulent,  and  prone  to  dis- 
order and  revolution,  and  barbarously  cruel  in  their  treatment  of  the 
Indians.     An  instance  of  the  last  mentioned  trait  of  their  character 
was  exhibited  a  few  months  since  by  a  military  party  who,  on  an 
excursion  to  one  of  the  northern  provinces,  visited  an  island  occu- 
pied by  a  small  portion  of  a  neighboring  tribe.     The  Mexicans  were 
hospitably  received  and  kindly  treated  by  the  Indians,  and  in  return 
for  this  kindness  the  Mexicans,  on  some  trivial  pretext,  atrociously 
slaughtered  the  whole  of  them,  to  the  number  of  nearly  one  hun- 
dred men,  women  and  children.    All  were  inhumanly  butchered ; 
a  mock  baptism  was  first  performed  on  the  children  and  then  their 
brains  were  dashed  out ;  again,  since  the  outbreak  here,  two  of  our 
countrymen  who  fell  into  their  hands  were  most  horribly  mutilated 
and  tortured  till  death  released  them  from  their  ferocious  captors. 
Such  are  the  men  who  have,  by  a  series  of  outrage  and  brutality, 
been  governing  this  fair  portion  of  the  earth.     It  is  devoutly  to  be 
hoped  that  in  the  hands  of  the  Americans,  to  whom  the  sceptre  has 
now  passed,  California  may  ere  long  rise  to  its  proper  place  among 
the  nations  of  the  earth.     Revolution  and  anarchy  have  been  here- 
tofore but  daily  occurrences  in  this  land,  stained  with  crime  and 
bloodshed. 
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In  1836,  during  their  insurrection  against  the  government,  the 
nationals  called  in  the  aid  of  some  of  the  foreign  residents,  who,  led 
by  one  Graham,  cheerfully  assisted  Don  Alvarado  in  overturning  the 
legal  authorities ;  but  when  placed  in  power,  the  Don  thought  his 
Yankee  satellites  too  free  and  easy  and  proscribed  them.  From 
that  time  there  has  been  a  struggle  between  the  immigrants,  who 
began  to  feel  their  power,  and  the  Mexican  settlers.  This  has  now 
been  terminated  by  the  occupation  of  California  by  the  Americans. 

I  must  not  omit  to  mention  some  of  the  prevailing  vices.  The  beset- 
ting sin  is  gambling,  which,  among  the  Indians  in  particular,  prevails 
to  an  alarming  extent  and  forbids  all  advancement  On  Saturday 
night  and  Sunday  the  Indian  will  gamble  away  his  week's  earnings, 
and  frequently  they  have  become  so  absorbed  in  their  game  as  to 
stake  their  clothing,  beads,  baubles,  and  even  their  wives  and  chil- 
dren.    The  better  classes  also  are  sorely  addicted  to  this  vice. 

The  Carnival,  or  Carries  tolendas^  is  celebrated  for  the  two  and  a 
half  weeks  preceding  Ash-Wednesday,  during  which  time  fandangos 
and  all  kinds  of  frolic  are  indulged  in.  Their  favorite  pastime,  how- 
ever, consists  in  breaking  eggs.  For  this  purpose  the  eggs  are 
blown  and  the  shell  filled  with  ribbon  and  tinsel  cut  into  most  minute 
pieces  ;  cologne  or  other  perfumed  water  is  then  poured  in  and  the 
aperture  in  the  shell  is  stopped  with  wax.  Thus  armed,  people  of 
both  sexes  may  be  seen  watching  opportunities  of  breaking  the  ^%% 
over  the  head  of  the  unwary.  A  scuffle  sometimes  ensues ;  the  maid 
may  be  detected  in  her  approach,  and  the  young  gallant  has  the  priv- 
ilege of  disarming  her  if  he  can,  and  in  this  struggle  he  may  search 
the  damsel  pretty  thoroughly  without  giving  offense. 

One  of  our  midshipmen  had  a  curious  game  of  this  kind  with  a 
young  lady,  who  finding  herself  reduced  to  extremities,  unceremo- 
niously thrust  the  ^%%  in  a  place  which  quite  baffled  the  gentleman, 
and  the  lady  and  her  sister  laughed  heartily  at  his  defeat.  Yet  the 
women  are  said  to  be  chaste,  and  I  doubt  not  they  are  so ;  their 
coarseness  is  attributable  to  want  of  education  and  from  association 
with  the  vicious  and  unprincipled  men  who  have  always  been  the 
men  of  power  in  this  country — for  Mexico,  by  some  blind  mistake  in 
her  policy,  has  long  been  in  the  habit  of  sending  the  worst  and  most 
troublesome  of  her  public  servants  to  California ;  convicts,  too,  have 
been  sent  here  from  time  to  time,  so  that  the  society  has  been  of  the 
worst  order.  Chastity  among  the  unmarried  women  is  expected  to 
be  most  rigidly  observed,  but  with  the  married  less  reserve  is  thought 
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necessary.  I  could  even  tell  of  a  spy  who  came  into  Monterey  while 
I  was  there.  The  commandant  of  the  post,  through  a  secret  agent, 
heard  of  him  and  his  whereabouts  and  proceeded  to  the  house  to 
search  for  him.  It  was  early,  but  the  ladies  had  retired;  the  officer 
asked  permission  to  look  in  their  chamber,  assent  was  readily  given ; 
two  ladies  were  in  bed — one  of  them  sat  up  and  talked  with  the 
officer.  "  Who  is  that  between  them  ?  "  said  he  to  the  husband.  "  It 
is  Juanita"  (^Joanna).  '*  Good  night,"  said  the  officer;  and  the  next 
day  he  was  informed  that  the  spy  was  the  individual  concealed  in  the 
bed  between  two  ladies. 

A  very  small  portion  of  the  soil  of  California  is  fit  for  agricultural 
purposes ;  it  is  estimated  at  not  more  than  one-tenth  of  the  face  of 
the  country,  which  is  everywhere  cut  up  by  the  mountain  ridges ; 
but  the  valleys  are  of  surprising  fertility,  the  yield  of  grain  being 
almost  incredible,  one  hundredfold  being  the  common  return  of  the 
rude  labor  of  the  husbandman.  A  fine  variety  of  wild  oats  abounds 
in  the  uncultivated  regions,  and  on  this  and  the  perpetual  grass 
of  the  mountains  the  wild  horses  and  cattle  thrive  astonishingly  well. 
In  the  neighborhood  of  San  Di6go  the  greatest  variety  of  fruits 
are  produced  and  excellent  wine  is  made ;  to  the  south  the  country 
becomes  more  sandy,  and  but  little  attention  is  given  to  agricultural 
pursuits.  Small  quantities  of  sugar  cane  may  be  found  near  Cape  St. 
Lucas,  and  when  I  visited  that  place  a  rough  sugar  mill  was  in  opera> 
tion. 

[  To  be  concluded.] 
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NOTES  ON  THE  LITERATURE  OF  EXPLOSIVES.* 

By  Charles  E.  Munroe. 


No.  XVI. 


Through  the  courtesy  of  Col.  Majendie,  C.  B.,  H.  M.  Chief  In- 
spector of  Explosives,  we  are  in  receipt  of  a  copy  of  his  extremely 
interesting  "  Report  on  an  Explosion  at  Roberts,  Dale  &  Co's  Chem- 
ical Works,  near  Manchester,"  which  occurred  June  22,  1887.  This 
explosion  was  a  very  severe  one,  the  local  effect  being  as  great  as  that 
produced  by  the  explosion  of  13  J  tons  of  gun-cotton  in  the  great 
Stowmarket  explosion  of  August  11,  1871,  while  the  force  was  felt  for 
a  radius  of  two  miles,  and  the  sound  was  heard  distinctly  at  a  dis- 
tance of  twenty  miles.  The  effect  was  more  marked  and  widely 
extended  than  in  the  case  of  the  Regent*s  Park  explosion  of  1874, 
when  five  tons  of  gunpowder  exploded. 

Inquiry  revealed  the  fact  that  the  company  were  large  manufac- 
turers of  picric  acid  and  of  lead  nitrate.  The  picric  acid  is  made  by 
melting  carbolic  acid  and  mixing  it  with  strong  sulphuric  acid,  then 
diluting  the  sulpho-carbolic  (or  "  phenol-sulphuric")  acid  with  water, 
and  afterward  running  it  slowly  into  a  stone  tank  containing  nitric 
acid.  The  mixture  is  allowed  to  cool,  when  the  crude  picric  acid 
crystallizes  out,  the  acid  liquid  (which  contains  practically  no  picric 
acid,  but  only  sulphuric  with  some  nitric  acid)  being  poured  down 
the  drains.     The  crude  picric  acid,  after  being  drained,  is  transferred 

*As  it  is  proposed  to  continue  these  Notes  from  time  to  time,  authors,  pub- 
lishers, and  manufacturers  will  do  the  writer  a  favor  by  sending  him  copies  of 
their  papers,  publications,  or  trade  circulars.  Address  Torpedo  Station,  New- 
port, R.  I, 
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to  the  boiling  "stones,"  where  it  is  dissolved  in  water  by  the  aid  of 
steam,  and  afterward  allowed  to  cool,  when  most  of  the  picric  add 
crystallizes  out.  The  "mother  liquor"  is  then  transferred  to  the 
precipitating  tank,  in  which  the  picric  acid  still  left  in  solution  is  pre- 
cipitated by  the  addition  of  sulphuric  acid.  The  picric  acid  left  in  the 
boiling  "  stones  "  is  once  more  dissolved  in  hot  water,  and  this  second 
solution  transferred  to  the  crystallizing  tank,  where  it  is  left  to  cool, 
and  where  the  picric  acid  crystallizes.  These  tanks  generally  con- 
tained about  130  lbs  of  picric  acid.  Finally  the  picric  acid,  after 
drajning  in  the  tank,  is  transferred  to  a  centrifugal  machine  to  remove 
the  excess  of  moisture,  and  then  dried  on  glazed  earthenware  trays 
in  a  steam-heated  stove  in  which  the  temperature  was  not  allowed  to 
rise  above  100°  F. 

The  circumstances  of  the  explosion  were  as  follows :  About  seven 
or  eight  minutes  before  noon  a  fire  broke  out  near  the  picric  acid 
stove  which  spread  with  great  rapidity  over  the  works.  After  a  lapse 
of  about  five  or  six  minutes  there  was  an  explosion  of  a  moderate 
character  from  somewhere  about  the  stove,  and  a  minute  after  this  a 
second  explosion  occurred  of  a  most  tremendous  and  destructive 
character. 

Investigation  revealed  the  fact  that  before  the  fire  there  was  in  the 
immediate  vicinity  of  the  stove  some  13  to  14  cwt.  of  picric  acid,  and 
a  considerable  quantity  of  litharge,  of  lead  nitrate,  and  of  strontium 
nitrate,  any  one  of  which  would,  when  mixed  with  picric  acid,  accord- 
ing to  the  experiments  made,  form  a  detonating  mixture ;  while  not 
far  off  was  a  stone  crystallizing  vessel  containing  some  130  lbs.  of 
picric  acid  crystals,  probably  wet;  and  that  some  few  minutes  before 
the  fire  broke  out  a  man  who  had  been  smoking  a  pipe  knocked  the 
ashes  out  near  the  stove. 

From  a  consideration  of  these  and  many  other  circumstances,  Col. 
Majendie  concludes : 

I  St.  That  the  accident  originated  in  a  fire  (either  at  or  in  the  im- 
mediate vicinity  of  the  stove),  and  that  such  fire  was  caused  by  the 
workman  either  in  lighting,  smoking,  or  "  knocking  out "  his  pipe. 

2d.  That  the  first  or  minor  explosion  probably  occurred  inside  the 
stove,  and  whether  due  to  the  bursting  of  steam  pipes,  or  to  the  ex- 
plosion of  some  material  present  in  the  stove  or  formed  in  the  course 
of  the  conflagration,  was  a  direct  result  of  the  fire. 

3d.  That  the  second  or  main  explosion  was  due  to  the  detonation 
of  a  quantity  of  picric  acid  and  self-formed  picrate  of  lead  (or  other 
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detonative  compound),  and  that  this  detonation  effected  the  simul- 
taneous detonation  of  the  picric  acid  in  the  crystallizing  vessel,  the 
whole  being  the  result  of  the  fire. 

In  the  course  of  this  inquiry  great  differences  of  opinion  were  found 
to  exist  as  to  the  explosiveness  of  picric  acid  ;  the  books  stating  it  to 
be  explosive  by  heat,  while  the  various  manufacturers  claimed  that  it 
could  not  be  exploded  in  this  way  even  in  large  masses,  and  they 
supported  their  claim  by  citing  instances  where  as  many  as  five  or  six 
hundredweight,  packed  in  bulk  in  a  dry  cask  of  light  wood  and  ex- 
posed to  fire,  had  burned  away  without  explosion.  The  experiments 
made  on  this  point  by  Sir  F.  Abel,  Dr.  Dupr6,  and  CoL  Majendie, 
gave  results  which  supported  the  views  of  the  manufacturers,  yet  Col. 
Majendie  is  not  prepared  to  go  so  far  as  to  assert  that  under  no 
circumstances  can  unconfined  picric  acid  be  exploded  by  the  action 
of  fire. 

There  exists  no  doubt,  however,  that  picric  acid  is  liable  to  be 
exploded  by  detonation  or  by  a  blow,  and  that  the  picrates  and  the 
mixtures  of  picric  acid  with  oxidizing  agents  are  highly  explosive. 
So  far  back  as  1873  Sprengel  remarked  that  "  picric  acid  alone  con- 
tains a  sufficient  amount  of  available  oxygen  to  render  it,  without  the 
help  of  foreign  oxidisers,  a  powerful  explosive  when  fired  with  a 
detonator.     Its  explosion  is  almost  unaccompanied  by  smoke."* 

Apart  from  this  inquiry,  the  detonation  of  picric  acid  has  recently 
attracted  interest,  from  the  alleged  use  by  the  French  Government  of 
this  substance,  in  a  particular  fused  and  consolidated  condition,  as  an 
explosive,  under  the  name  of  mdinite ;  and  an  English  patent  (No. 
1 5*089,  Dec.  8,  1885)  has  been  taken  out  by  Mr.  A.  M.  Clark  on 
behalf  of  M.  Eugene  Turpin  of  France,  which  claims  the  employment 
"  as  an  explosive  agent  for  military  or  other  uses,  of  the  trinitrophenol, 
or  picric  acid  of  commerce,  unmixed  with  any  oxidising  substance," 
by  the  use  of  a  powerful  fulminating  detonator,  or  by  the  use  of 
an  intermediate  priming  of  picric  acid  in  powder  primed  by  the 
fulminate,  or  by  dispensing  with  the  fulminate  and  employing 
a  sufficiently  large  charge  of  ordinary  quick-burning  powder  enclosed 
in  a  strong  tube  and  made  to  burst  inside  the  charge  of  picric  acid. 

The  explosiveness  of  picric  acid  by  detonation  and  by  a  blow  was 
also  experimentally  studied  by  the  gentlemen  above  mentioned,  and 
they  find,  ist,  that  dry  picric  acid  may  be  perfectly  detonated  by 

•Jour.  Chem.  Soc.  9,  803  ;  1873. 
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means  of  a  5-grain  fulminate  detonator ;  2d,  that  the  detonation  of  a 
small  quantity  of  dry  picric  acid  is  capable  of  detonating  a  quantity  of 
picric  acid  placed  at  a  short  distance  from  it ;  and  3d,  that  the  deto- 
nation of  picric  acid  containing,  at  any  rate,  as  much  as  about  17  per 
cent  of  water  may  be  effected  by  detonating  a  charge  of  dry  picric 
acid  alongside  it. 

The  experiments  with  blows  showed  that  when  thinly  spread,  dry 
powdered  cold  picric  acid  will  be  exploded  by  a  weight  of  54  pounds 
falling  20  feet,  and  may  be  by  a  weight  of  i  pound  falling  26  inches. 
The  sensitiveness  greatly  increases  with  warming,  so  that  when  near 
its  melting  point  (say  240°  F.),  a  weight  of  i  pound  falling  14  inches 
will  explode  it.  It  was  easily  exploded  in  this  state  by  the  blow  of  a 
light  hammer  (14}  ounces  with  handle)  on  an  anvil. 

Mr.  Peter  van  Brock,  of  Roslyn,  N.  Y.,  publishes  in  the  Mechan- 
ical News  ^  Nov.  15,  1887,  a  letter  on  the  subject  of  firing  dynamite 
from  gunpowder  guns,  which  he  had  addressed  to  Col.  J.  Hamilton, 
U.  S.  A.,  March  18,  1884,  and  to  which  he  adds  some  further  com- 
ments. He  says :  '*  Permit  me  to  inform  you  and  all  interested,  that 
dynamite  has  already  been  used  as  a  shell-charge  in  the  ordinary 
service-shells  known  as  James,  Hotchkiss,  Rodman,  and  Parrott,  and 
that  with  absolute  safety  and  success  in  the  years  1862,  1863,  and 
1865,  the  last  official  notice  and  firing  having  been  granted  by  Gen. 
Ord,  and  the  shell  so  loaded  with  chemically  compressed  dyna- 
mite fired  from  a  4.5  inch  Rodman  rifle,  at  Fort  Powhatan  on  the 
James  River,  on  or  about  the  20th  of  March,  1865.  The  officers  in 
charge  of  the  firing  were  a  captain  or  major  named  King,  and  a  chap- 
lain in  some  regiment  of  the  24th  Army  Corps  whose  name  I  forget. 
I  was  the  sole  witness  on  the  part  of  the  inventor,  but  there  were 
present  at  least  one  hundred  officers  and  enlisted  men.  I  can  lay 
my  hands  speedily,  if  you  want  them,  upon  the  three  shells  remaining 
from  that  trial ;  the  inventor  will,  I  am  sure,  be  glad  to  be  rid  of 
them,  as  they  are  fitted  with  Schenkl  percussion  fuse,  with  wood  pins 
in  place  of  brass,  for  more  sudden  explosion. 

"  And  I  have  fired  them  myself  from  an  old  musket,  .69  calibre, 
that  is  to  say,  brass  shell  containing  100  grains  C.  C.  dynamite,  said 
shell  taking  the  rifling. 

**  As  to  the  statement  that  dynamite  always  explodes  downwards, 
that  is  another  popular  fallacy.  All  such  explosives  as  nitro-gly- 
cerine,  gun-cotton,  and  the  fulminates  in  general,  exert  their  force  in 
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the  direction  of  the  greatest  resistance.  Dynamite  exploded  on  top 
of  a  plank  splits  it  to  atoms ;  place  it  against  a  vertical  plank  and  the 
same  result  follows,  and  if  hung  in  a  bag  against  the  under  side  of  a 
plank,  you  find  the  plank  in  fragments  as  before.  Dynamite  also 
operates  best  in  close  masses,  not  more  than  two  diameters  of  the 
mass  in  length  thereof. 

"  One  of  the  shells  of  which  I  have  spoken  tore  a  hole  in  the  side 
of  an  old  hulk  filled  with  cobblestones,  big  enough  to  drive  a  dirt 
cart  through,  clear.  A  12-pound  James  shell,  real  weight  16  pounds, 
and  containing  only  12  ounces  of  this  material,  tore  a  hole  in  common 
rock  (such  as  exists  at  Yorkville,  New  York  City)  big  enough  to  hide 
a  42-gallon  barrel  in.  Another  of  these  last,  exploding  on  the  water, 
produced  a  pretty  solid  hailstorm,  half  a  mile  diameter.  A  30-pound 
Parrott  covered  with  its  fragments  a  circle  a  mile  in  diameter — dyna- 
mite charge  19  ounces.  Another,  fired  to  penetrate  a  6-inch  iron 
plate,  exploded  there,  making  a  hole  big  enough  to  run  the  muzzle  of 
an  1 1 -inch  Dahlgren  through.  And  judging  by  all  I  have  seen  done, 
there  is  not  any  vessel  now  afloat,  with  the  sole  exception  of  the  Italian 
monster  ironclads,  that  could  remain  afloat  five  seconds  after  receiv- 
ing one  dynamite  shell  from  a  16-inch  rifle. 

**  It  is  an  absolute  fact  that  no  pure  explosive^  whether  liquid  or 
powder,  can  be  used  as  a  shell-charge  in  the  front  of  such  powder 
charges  as  are  perfectly  safe  with  powder  shells.  And  yet  I  have 
seen  the  common  shell  explode  prematurely,  at  or  near  the  muzzle  of 
the  gun,  and  had  them  explode  in  the  gun ;  but  these  accidents  are 
the  fault  of  the  fuses,  and  not  the  charge.  Moreover,  one  of  these 
very  dynamite  shells  broke  up  in  the  gun  under  my  hand  and  went 
out  like  grape,  and  yet  the  compressed  dynamite  did  not  explode  ; 
if  it  had,  this  letter  would  not  have  been  written.  Another  dynamiter 
exploded  at  a  hundred  yards  from  the  muzzle,  but  the  gun  charge 
was  so  large  that  the  fragments  did  not  fly  back. 

"  This  time  we  were  able  to  prove  that  the  fuse  was  in  fault,  for  it 
was  found  in  a  tell-tale  condition,  although  tolerably  well  crushed  up. 
These  ill  results  led  the  inventor  to  construct  a  fuse  that  would  always 
explode  on  meeting  an  obstruction,  a  piece  of  half-inch  pine  board,  a 
foot  square,  hung  by  two  strings,  sufficing  to  work  the  fuse ;  or  it 
could  be  changed  in  15  seconds  to  pass  through  6  inches  iron  and  30 
inches  spruce  plank  and  explode  behind  them. 

"  The  United  States  is  not  in  the  defenseless  condition  so  harped 
upon  by  the  papers  endorsing  Zalinski  and  his  methods,  which  are 
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highly  dangerous  to  the  users  if  there  were  any  enemy  around.  He 
cannot  operate  much  over  three  miles,  while  our  (common  ordnance 
rifle)  side  can  operate  at  from  seven  to  twelve  miles  range,  and  our 
first  cost  is  not  a  fiftieth  of  his,  and  fifty  times  more  effective,  while 
absolutely  safe  for  the  gunners. 

"  It  will  be  observed  that  Graydon  has  used  the  same  calibre  that 
we  last  operated  with,  the  4} -inch  siege  gun — so  he  is  22  years 
behind-hand  anyhow.  Of  course  commercial  dynamite  can  be  used 
if  it  be  not  kept  too  long  in  the  shell  before  firing,  its  safety  against 
shock  and  friction  being  amply  shown  by  Nobel's  first  public  experi- 
ments therewith.  To  have  such  shells  explode  on  striking,  without  a 
fuse,  means  that  they  were  left  head  downwards  for  a  few  days  ;  then 
enough  pure  nitro-glycerine  would  drain  out  of  the  dynamite  to  form 
a  ^^rcussion,  though  not  a  concussion  fuse." 

One  naturally  inquires  when  the  dynamite  used  in  1862,  1863  and 
1865,  in  the  above  described  experiments,  was  invented,  and  we  hence 
note  here  the  statements  of  several  well  known  authorities.  Thus  we 
find  in  A  Treatise  on  Explosive  Compounds  by  Henry  S,  Drinker 
(John  Wiley  &  Sons),  1883,  an  extensive  chronological  table  containing^ 
the  most  important  events  concerning  explosives,  and  on  page  55,  in 
small  capitals,  to  make  it  especially  prominent,  we  find  "  1867 — Nobel 
invented  dynamite."  Johnson's  New  Universal  Cyclopaedia^  Vol.  I, 
Part  II,  1882,  contains  an  article  on  "  Explosives,"  written  by  Gen. 
H.  L.  Abbot,  in  which  we  find,  page  1687,  "  Dynamite,  called  in  the 
United  States  'giant  powder,'  was  invented  in  1866-67  by  Nobel." 
In  the  article  on  **  Explosives,"  by  Prof.  Walter  N.  Hill,  published  in 
A  Naval  Encyclopaedia  (L.  R.  Hamersly  &  Co.),  1881,  we  find  on 
page  263,  "  In  1866  dynamite  was  brought  out"  In  the  TraiUsurla 
Poudre  et  les  Corps  Explosifs  by  E,  D^sortiaux,  from  the  German 
of  Upmann  and  Meyer  (Dunod),  1878,  we  have  Vol.  2,  page  698, 
"Nobel  fut  encore  le  premier  qui,  vers  la  fin  de  1866,  parvint  k  la 
transformer  en  une  masse  solide  et  k  I'introduire  dans  le  commerce 
sous  le  nom  de  dynamite'^  The  Handbuch  der  chemischen  Technol- 
ogie  by  Drs.  P.  A.  Bolley  and  K.  Birnbaum  (Friedrich  Vieweg  und 
Sohn),  1874,  says  in  No.  23,  page  66,  "Nobel  war  wiederum  der 
Erste,  welcher  gegen  Ende  des  Jahres  1866,  dasselbe  in  fester  Gestalt 
als  Dynamit  in  den  Handel  brachte."  The  Modern  High  Explosives^ 
'  Manuel  Eissler  (J^^"  Wiley  &  Sons),  1884,  states  on  page  39, 
dynamite  was  applied  for  the  first  time  for  blasting  operations  in  the 
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year  1866."  On  Modem  Blasting  Agents,  by  Alfred  Nobel  (Macle- 
hose  and  Macdougall),  1875,  page  9,  we  learn  that  "  It  was  then  pro- 
posed and  adopted  as  a  temporary  measure  to  render  nitro-glycerine 
inexplosive,  or  rather  much  less  sensitive,  by  adding  methylic  alcohol, 
in  which  it  readily  dissolves.  On  shaking  it  with  water,  which  takes 
up  the  alcohol,  the  explosive  properties  are  fully  restored,  and  the 
same  detonator  cap,  which  has  not  the  slightest  effect  on  the  mixture 
of  nitro-glycerine  and  wood  naphtha,  explodes  it  after  a  moment's 
washing  with  water.  That  method  of  protection  against  the  danger 
of  nitro-glycerine,  although  much  patronized  by  chemists,  had  many 
drawbacks,  and  was  troublesome  for  miners  to  adopt  It  was  really 
never  intended  for  general  use,  but  only  to  serve  until  solidified 
nitro-glycerine,  known  under  the  name  of  *  dynamite  *  (in  America, 
*  giant  powder  *),  and  invented  already  at  an  earlier  date,  could  be 
adapted  for  practical  use.  That  took  some  time,  and  the  article  was 
not  put  up  for  sale  until  about  June,  1867."  Finally,  in  Sur  la  Force 
des  Mati^res  Explosives,  by  M.  Berthelot  (Gauthier-Villars),  1883, 
Vol.  2,  page  207,  we  find :  "  En  1866,  ^  la  suite  d*accidents  effroyables 
causes  par  des  explosions  de  nitro-glycerine  (Stockholm,  Hambourg, 
Aspinwal,  San  Francisco,  Quenast  en  Belgique),  Temploi  de  cette 
substance  allait  6tre  partout  interdit,  lorsqu'un  Su^dois,  M.  Nobel, 
imagina  de  la  rendre  moins  sensible  aux  chocs  en  la  m^langeant 
avec  une  substance  inerte,  artifice  bien  connu  pour  att6nuer  les  effets 
de  la  poudre  ordinaire,  mais  qui  conduit  dans  le  cas  actuel  It  des 
resultats  inattendus.  M.  Nobel  y  ajouta  d'abord  un  peu  d*alcool 
methylique ;  puis,  cet  expedient  ^tant  insuffisant,  il  le  m^la  avec  la 
silice  amorphe.     II  designa  ce  melange  sous  le  nom  de  dynamite. ^^ 

The  iV.  K  Daily  Graphic,  ]2in.  23,  1888,  describes  with  illustra- 
tions some  experiments  recently  made  by  the  Turkish  Government 
at  Agha  Deressi,  in  firing  explosive  gelatine  from  gunpowder  guns 
by  means  of  the  Snyder  *  projectiles.  The  piece  consisted  of  a  1 5 
cm.  breech-loading  rifled  howitzer.  The  target,  erected  at  a  dis- 
tance of  200  metres,  was  composed  of  twelve  one-inch  steel  plates 
welded  together  and  backed  with  oaken  beams  12  by  14  inches  thick. 
It  was  4  feet  6  inches  high,  14  feet  6  inches  wide,  and  weighed 
altogether  over  twenty  tons,  iilcluding  the  massive  frame  of  support- 
ing beams  in  the  rear.  The  shell  was  charged  with  ten  pounds  of  the 
explosive,  consisting  of  ninety-four  per  cent  of  nitro-glycerine  and 

*  Proc.  Nav.  Inst.  Z2,  617  ;  1886,  and  23,  411 ;  1887. 
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six  per  cent  of  a  mixture  of  collodion  gun-cotton,  camphor,  and  ether. 
It  is  claimed  that  this  explodes  by  mere  percussion  against  a  hard  and 
solid  body.  The  above  described  target  was  overthrown  by  a  single 
shell.  The  photograph  of  the  destroyed  target  probably  does  the 
experimenter  an  injustice,  as  from  the  position  of  the  fallen  target  and 
the  appearance  of  the  backing  it  seems  as  if  the  support  had  not  been 
sufficient  for  the  weight  of  target  put  upon  it. 

The  report  of  the  army  ordnance  officers  on  the  experiments  made 
at  Sandy  Hook  last  December  in  firing  dynamite  shells  from  a  rifled 
gun  and  with  the  regular  powder  charge  has  been  made  public  The 
Board  consisted  of  Lieutenant-Colonel  A.  Mordecai,  Major  J.  P. 
Farley,  and  Captain  John  E.  Greer.  In  their  report  to  General  Ben^t, 
Chief  of  Ordnance  of  the  United  States  Army,  they  say  the  testing 
target  was  totally  wrecked.  It  was  a  wrought-iron  semi-circular  turret, 
eighteen  feet  wide,  ten  feet  high  and  fourteen  inches  thick,  made  of 
two  seven- inch  plates  closely  assembled  and  riveted  together  with 
heavy  bolts.  The  damage  and  disruption  were  done  by  three 
dynamite  shells  fired  from  a  seven-inch  Ames  rifled  gun.  The  shells 
were  of  steel,  weighed  1 22  pounds,  and  were  charged  with  two  and 
two-thirds  pounds  of  dynamite.  Three  demonstrations  of  this  inven- 
tion have  thus  far  been  made  by  order  of  General  Sheridan — two  at 
San  Francisco,  in  the  summer  of  i886,  and  the  third  at  Sandy  Hook. 
The  experiments  at  San  Francisco  were  conducted  by  General  O.  O. 
Howard,  and  were  intended  merely  to  demonstrate  that  shells  charged 
with  dynamite  could  be  fired  from  cannon  without  premature  explo- 
sion. After  fifty-eight  dynamite  shells  had  been  successfully  fired  out 
of  a  three-inch  and  four  and  one-half  inch  siege  gun  from  the  Presidio 
grounds  into  the  hills  across  the  Golden  Gate,  the  board  of  officers 
conducting  the  experiment  expressed  the  opinion  in  their  report  that 
the  two  principal  causes — apprehensions  of  danger  from  heat  and 
shock — had  been  completely  guarded  against.  General  Howard 
then  recommended  further  experiments  with  larger  guns,  and  out  of 
this  recommendation  grew  the  Sandy  Hook  demonstration  with  a 
seven-inch  Ames  gun  and  122-pound  shells.  The  San  Francisco 
experiments  had  proven  that  dynamite  shells  could  be  fired  fi'Oin 
cannon  with  safety,  and  at  Sandy  Hook  it  was  intended  to  prove  that 
dynamite  shells  possessed  still  another  important  merit  —  that  of 
obtaining  penetration  before  explosion. 

The  effect  of  the  three  shots  fired  there  is  minutely  described  by 
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the  Board  in  their  report.  The  first  shell  which  struck  the  target 
was  a  glancing  shot,  and  not  a  "  point  on  "  shot,  as  was  desired  to  test 
the  penetration.  It  made  an  indenture,  nevertheless,  three  inches 
deep,  exploding  with  great  violence.    The  Board  says : 

"  The  roof  of  the  turret,  weighing  30,900  pounds,  was  lifted  off  and 
blown  twenty-five  feet  to  the  rear,  breaking  seven  bolts,  each  one  and 
three-fourths  inches  in  diameter,  used  to  assemble  the  same,  and  five 
bolts  three  and  three- fourths  inches  in  diameter  used  to  bolt  the  front 
and  rear  plates  together.  It  also  made  a  crack  ten  inches  long  in 
the  front  plate  and  about  eighteen  inches  long  in  the  rear  plate.  The 
wreckage  was  very  marked.  The  two  seven-inch  plates  of  the  turret 
proper  were  also  torn  apart  a  distance  of  five  inches,  breaking  off  the 
bolt  heads  which  secured  the  plates  together.'* 

The  result  of  the  second  shot,  as  stated  in  the  report,  was  as  follows : 

"  The  shot  struck  in  a  mark  one  inch  deep  that  had  been  made  by 
an  empty  cast-iron  shell,  deepening  the  impression  to  three  and  one- 
eighth  inches  sixteen  inches  below  the  first  shot.  It  continued  the 
crack  made  by  the  first  shot  upward  to  the  top  bolt  holes  and  down- 
ward to  the  horizontal  joint,  the  length  of  this  crack  being  dve  feet 
two  inches.     This  was  also  a  glancing  shot,  the  same  as  the  first.*' 

The  wreckage  produced  by  this  shot  was  even  greater  than  that  of 
the  first,  the  two  seven-inch  plates  forming  the  turret  proper,  which 
were  torn  apart  by  the  first  shot,  being  torn  still  further  apart  to  the 
extent  of  seven  inches.  Numerous  bolts  were  also  broken  and  dis- 
placed, and  the  rear  plate  cracked  firom  the  embrasure  to  the  bottom 
of  the  turret. 

The  third  shot  penetrated  the  first  plate  seven  inches  and  the 
second  plate  one  inch.  The  front  plate  was  broken,  a  piece  two  feet 
eleven  inches  by  three  feet  three  inches  being  thrown  eighteen  feet  to 
the  left  of  the  target.  The  cracks  in  the  rear  plate  were  opened,  five 
new  cracks  made  about  nine  inches  long,  and  the  plate  opposite  the 
point  struck  bulged  out  to  the  rear  three  inches.  The  shot  completely 
destroyed  the  left  side  of  the  target,  the  penetration  of  the  front  plate 
being  effected  before  the  explosion  of  the  dynamite,  and  its  wrecking 
energies  being  entirely  exerted  on  the  turret.  The  weight  of  the 
piece  blown  out  was  variously  estimated  at  from  one  and  a  half  to  two 
tons.  The  two  main  seven-inch  plates  composing  the  turret  were 
also  still  further  separated  and  numbers  of  bolts  blown  off. 

At  this  point  it  was  deemed  useless  to  fire  any  more  at  the  wrecked 
turret,  the  section  of  the  target  fired  at  having  been  virtually  destroyed 
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by  three  ordinary  steel  shells  filled  with  less  than  three  pounds  of 
dynamite. 

The  main  points  of  merit  thus  substantiated  were : 

1.  To  fire  a  dynamite  shell  fi'om  a  heavy  rifled  cannon  with  the  full 
service  charge  of  black  powder  as  the  propelling  force  without  injury 
to  the  cannon. 

2.  To  obtain  full  penetration*  by  the  shell  before  the  dynamite  was 
exploded  in  the  target. 

Four  other  shells  were  fired  on  this  occasion  at  different  ranges, 
one  reaching  the  full  range  of  the  cannon,  estimated  at  four  and  a  half 
miles,  out  to  sea. 

Other  experiments  with  the  largest  guns  in  the  service,  and  with 
twelve-inch  rifled  mortars  throwing  625-pound  shells  a  distance  of 
five  and  a  half  miles,  and  with  the  Hotchkiss  revolving  cannon,  will 
soon  be  made  to  still  further  test  the  merits  of  this  method  of  charging 
shells  with  dynamite. — New  York  Herald^  February  6,  1888. 

In*the  "  Story  of  the  Assassination  of  Alexander  II,*'  by  J.  E.  Mud- 
dock,  after  describing  the  organization  for  this  purpose  and  speculating 
as  to  why  the  special  method  used  was  selected,  he  says :  "  But  this 
much  is  certain :  a  student  in  the  School  of  Chemistry  at  St.  Peters- 
burg sent  to  the  committee  in  Paris  a  formula  for  the  preparation  of 
an  explosive  compound.  This  compound,  while  having  glycerine 
as  a  base,  was  not  what  is  commonly  known  as  nitro-glycerine,  but 
was  infinitely  more  powerful  than  even  that  powerful  explosive.  It 
was  stated  that  so  small  a  quantity  as  two  drachms,  confined  in  a  steel 
tube,  would,  on  being  exploded,  kill  every  living  thing  within  a  radius 
of  twelve  yards.  What  became  of  the  inventor  of  it  is  not  accurately 
known,  but  he  is  supposed  to  have  drowned  himself  in  the  Neva. 
The  reason  the  explosive  was  not  prepared  in  Russia  was  owing  to 
the  difficulties  there  were  in  the  way  of  procuring  the  ingredients 
without  arousing  suspicion.  The  bombs  themselves,  however,  were 
manufactured  in  St.  Petersburg.  And  this  important  work  was  placed 
in  the  hands  of  one  Keebalchich,  the  son  of  a  priest.  This  man  had 
studied  for  the  Church,  but  had  subsequently  entered  the  School  of 
Government  Engineers." 

He  displayed  much  ingenuity  in  making  these  bombs,  which  "  were 
conical  in  shape ;  the  conical  end  being  so  weighted  that,  on  falling, 
that  part  of  the  bomb  was  sure  to  strike  the  ground  first.     In  the 

*Proc  Nav.  Inst,  zz,  291 ;  1885. 
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extreme  tip  of  the  shell,  and  also  in  a  circle  round  the  end,  percussion 
caps  were  sunk.  These  in  turn  communicated  with  a  slender  steel 
tube  that  extended  from  tip  to  base  of  the  shell.  This  tube  was  filled 
with  the  explosive  to  which  allusion  has  been  made.  It  was  a  clear 
amber-colored  fluid,  but  thick  like  golden  syrup,  and  sweet  to  the 
taste.  A  few  moments,  however,  after  it  had  touched  the  tongue,  a 
painful,  burning  sensation  was  experienced.  If  two  or  three  drops  of 
this  stuff  were  allowed  to  fall  upon  a  hot  stove  they  instantaneously 
produced  an  enormous  and  blinding  sheet  of  brilliantly  white  flame. 
But  there  was  neither  noise  nor  smoke,  though  a  peculiar  odor  was 
evolved  that  resembled  that  of  burning  leather.  Round  the  steel 
tube  blasting  powder  was  rammed  very  tightly,  and  between  the 
powder  and  the  wall  of  the  shell  was  a  thin  layer  of  gun-cotton.  At 
least  half  a  dozen  of  these  formidable  engines  of  death  were  manu- 
factured, together  with  some  of  a  more  ordinary  kind,  while  two 
were  made  of  glass  filled  with  dynamite.*' 

The  fatal  bomb,  thrown  by  Elinkoff,  the  conspirator,  who  was  only  a 
few  yards  away,  "  fell  at  the  Czar's  feet,  but,  strangely  enough,  though 
the  force  of  the  explosion  was  tremendous,  men  who  were  standing 
many  yards  away  being  knocked  down  by  it,  while  a  huge  hole  was 
ploughed  in  the  ground,  the  Emperor  was  not  killed  outright,  but 
both  he  and  his  assassin  fell  to  the  ground  terribly  injured.  Elinkoff 
died  very  soon  afterwards,  but  his  Majesty  lingered  in  dreadful 
agony  for  several  hours.  His  lower  limbs  and  part  of  the  abdomen 
were  torn  and  shattered  to  pieces." — LittelVs  Living  Age^  61  [5], 
301-306;  1888,  fi^om  The  Gentleman's  Magazine. 

Prof.  Watson  Smith,  F.  C.  S.,  F.  I.  C,  has  kindly  supplied  us  with 
a  copy  of  his  address  **  On  Kinetite,"  reprinted  from  Jour,  Soc,  Chem. 
Ind,  6,  2-12,  1887.  This  substance,  which  was  invented  by  Messrs. 
T.  Petry,  O.  Fallenstein,  and  H.  Lisch,  of  Diiren,  is  prepared  by  dis- 
solving gun-cotton,  or  other  cellulose  nitrate,  in  the  nitro-compound 
of  an  aromatic  hydrocarbon — for  example,  nitrobenzene — and  then 
they  knead  potassium  chlorate  and  nitrate,  ammonium  nitrate  and 
similar  compounds,  with  the  resulting  jelly,  and  finally  three  per  cent  of 
antimony  pentasulphide  is  added  to  the  whole  and  well  incorporated. 
High  power,  great  stability,  and  cheapness  are  claimed  for  this 
explosive,  and  the  reports  of  many  excellent  chemists  are  cited  in 
support  of  these  claims.  The  English  Inspectors  of  Explosives  are, 
however,  not  yet  satisfied  as  regards  its  security  in  use  and  storage. 
The  address  was  accompanied  with  illustrative  experiments. 
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Another  explosive,  called  petrofracteur,  is  described  in  the  foregoing 
paper.  It  is  composed  of  nitrobenzene  ten  per  cent,  potassium 
chlorate  sixty-seven  per  cent,  potassium  nitrate  twenty  per  cent,  and 
antimony  pentasulphide  three  per  cent 

At  a  recent  meeting  of  the  Royal  Society  of  Edinburgh,  Professor 
Tait  made  some  interesting  and  suggestive  remarks  on  **The  Effect 
of  Explosives."    The  singular  fact  had  been  stated  that  an  explosion 
of  dynamite  in  the   Underground   Railway  in   London  produced 
the  curious  effect  that  some  persons  within  a  certain  range  had  the 
drum  of  one  ear  ruptured  while  no  effect  was  produced  on  the  drum 
of  the  other  ear.     If  he  had  not  been  thinking  for  years  about  the 
effect  of  lightning  flashes  upon  the  air  he  must  have  set  this  down  to 
newspaper  reporting.    The  effects  of  a  sudden  explosion  in  the  imme- 
diate neighborhood  of  the  centre  at  which  the  explosion  took  place, 
and  the  effects  of  the  same  at  a  moderate  distance,  might  be  perfectly 
different  from  one  another  ;  and  when  examination  was  made  of  the 
matter  from  the  physical  point  of  view,  it  was  found  that  the  differ- 
ence depended  on  this :  that  as  long  as  the  projectile  matter^ — whether 
it  was  the  air  itself  around  the  explosive,  or  the  materials  of  the 
explosive  which  were  driving  it  from  the  centre  of  the  explosion — 
were  going  at  a  velocity  greater  than  sound,  the  effect  of  their  motion 
was  precisely  the  same  sort  of  thing  as  is  observable  in  the  case  of  a 
falling  star.     It  compressed  and  immensely  heated  the  air  immedi- 
ately in  front.     So  long  as  it  exceeded  the  velocity  of  sound  there 
could  be  no  vibrations  propagated  beyond  the  limit  to  which  the 
explosion  had  extended,  and  the  gases  only  came,  as  it  were,  into 
contact  with  a  dead  stone  wall  of  stationary  air  outside.     The  result 
was  that  the  air  was  compressed  and  became  self-luminous  by  the 
instantaneous  compression.     So  it  was  with  lightning.     Up  to  the 
point  at  which  the  velocity  became  that  of  sound  there  would  be  an 
exceedingly  intense  impulsive  pressure,  and  there  was  great  danger 
of  very  considerable  damage.     The  question  of  how  much  force  was 
required  to  rupture  the  drum  of  the  ear  was  a  question  for  physiolo- 
gists.    Being  asked  by  Dr.  Wallace  how  it  was  that  for  explosive 
purposes  gunpowder  required  to  be  inserted  into  the  material  to  be 
exploded  while  dynamite  was   placed  on  the  top.  Professor  Tait 
replied  that  dynamite  exploded  with  great  rapidity,  and  the  conse- 
quence was  that  the  gases  expanded  with  exceeding  rapidity,  whereas 
gunpowder  was  burned  comparatively  slowly  and  produced  the  effects 
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of  increased  pressure  with  graduated  speed.  If  the  velocity  was 
much  greater  than  that  of  sound  there  was  percussion,  otherwise 
there  was  nothing  but  the  propagation  of  vibration.  It  was  the  dif- 
ference between  a  wave  and  a  breaker. — Engineerings  43,  577 ;  June 
17,  1887. 

Smoke  will  certainly  play  an  important  part  in  the  warfare  of  the 
future.  Last  year  at  Milford  Haven,  and  this  year  in  Langstone 
Harbor,  it  was  artificially  created  in  large  quantities  in  order  to  form 
screens  behind  which  attacking  forces  might,  unobserved,  approach 
within  range  of  forts  and  batteries.  On  each  occasion  rafts  laden 
with  combustibles  were  set  on  fire  and  floated  into  positions  from 
which  the  wind  carried  the  smoke  in  a  more  or  less  dense  cloud  in 
the  direction  of  the  defense.  On  the  other  hand,  ever  since  the  intro- 
duction of  modern  ordnance  and  rapid  rifle  fire,  it  has  been  felt  that 
the  huge  volumes  of  smoke  which  would  be  belched  forth  during  a 
batde  of  the  present  day  would  probably  prevent  the  use  of  big  guns 
to  the  best  advantage.  Smoke,  in  fact,  may,  according  to  circum- 
stances, be  either  a  great  assistance  or  a  grave  impediment  in  warfare. 
The  ideal  state  of  things  is,  of  course,  one  in  which  the  production  of 
smoke  shall  be  controlled,  so  that  either  a  clear  atmosphere  or  a 
clouded  one  may,  as  need  may  arise,  be  created  around  a  battery  or 
ship  in  action.  This  ideal  has  now  to  some  extent  been  attained. 
It  is  found  that  smoke,  as  it  issues  fi'om  the  muzzle  of  a  heavy  gun, 
can  be  almost  instantaneously  precipitated  by  means  of  a  simple 
electrical  apparatus.  The  invention  is  based  upon  the  researches  of 
Prof.  Tyndall,  Lord  Rayleigh,  and  Prof.  Lodge  on  the  action  of  elec- 
tricity upon  floating  dust  and  vapor,  and  it  should  be  of  considerable 
military  value. — Boston  Herald,  Dec.  18,  1887. 

F.  Nettiefold  has  sought  to  ascertain  "The  Influence  of  Nitrate  of 
Soda  on  Gun-cotton,"  meaning  thereby  the  effect  due  to  the  hygro- 
scopic property  of  this  salt.  He  made  primers  of  uniform  size  con- 
taining (i)  lime  in  small  quantity,  as  required  by  the  Government, 
and  30  per  cent  KNO»;  (2)  lime  and  30  per  cent  NaNO» ;  (3)  30  per 
cent  of  NaNOs  only  ;  the  variation  in  lime  being  made  since  it  had 
been  suggested  that  lime  might,  by  conversion  into  nitrate,  act  as  the 
absorbent.  The  substances  were  exposed  in  damp  places  for  varying 
periods  and  the  change  in  weight  noticed.  The  data  obtained  is 
given,  but  in  such  form  that  it  is  difficult  to  ascertain  what  conclusion 
is  to  be  drawn  from  it. —  Chem,  News^  55,  241 ;  May  27,  1887. 
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F-  Nettlf^old,  F.  C.  S.,  discusses  in  the  Ckrmu  KcTts^  55, 306 ;  1887, 
ibe  **  Nitnaion  of  Cellulose,"  a  subject  which  assumes  greater  import- 
2Looe  as  the  production  of  the  lower  nitro-cdluloses  for  use  in  powder 
and  for  pyroxA^lin  increases,  and  which  is  also  of  iniportance  in  connec- 
tion with  the  manufacture  of  military'  gim-cotton.  It  will  be  readily 
understood  that  the  thin  wall  tubes  of  cotton  fibres  are  readily  pene- 
trated by  the  mixed  acids,  and  consequendy  the  highest  state  of 
nitration  results.  In  the  case  of  ligneous  tissue  the  cells  have  been 
thickened  by  matter  fi'om  the  sap  and  almost  blocked  up.  This  thick 
wall  is  not  so  readily  penetrated,  and  so  only  lower  nitro-bodies  can 
be  obtained. 

Thus  with  clean  cotton,  using  a  mixture  of  33.3  per  cent  nitric 
acid  1.506  sp.  gr.,  of  94 per  cent  HNOi  and  66.7  per  cent  H«S04,  sp.  gr- 
1.840,  a  near  approach  to  trinitro-cellulose  is  attained — a  product 
with  a  solubility  of  7  to  9  per  cent,  haWng  a  proportion  of  nitrogen 
13.94  to  13.86  per  cent,  against  a  theoretical  proportion  of  14.14  per 
cent  N  in  pure  trinitro-cellulose,  when  0.85  per  cent  b  deducted  for 
ash. 

Since  so  large  a  quantity  of  wood  pulp  is  used  in  the  manu^cture 
of  powder,  such  as  the  Schultze,  it  may  be  interesting  to  consider 
the  few  following  experiments  to  show  what  definite  result  arises  in 
nitrating  these  different  bodies,  though  often  described — in  the  case 
of  wood — as  consisting  of  vasculose,  para-cellulose,  and  fibrose. 

Beech  wood  and  fir  wood  are  not  easily  nitrated,  on  account  of  the 
unstable  compounds  they  form.  In  the  case  of  a  fine  sample  of  white 
pine  flour,  named  O  in  commerce,  a  dark,  ochre-colored  product  was 
obtained  with  41.6  per  cent  soluble  in  a  mixture  of  2  parts  absolute 
ether,  i  part  alcohol,  58.4  per  cent  insoluble  in  alcohol.  The  total 
nitrogen  in  this  was  11. 2  per  cent.  Taking  the  soluble  portion  as 
being  dinitro-cellulose,  the  insoluble  remainder  would  have  a  propor- 
tion of  II. 3  per  cent  nitrogen,  or  a  rather  higher  state  of  nitration. 

A  sample  of  wood  pulp  gave  also  11.2  per  cent  N.     The  resinous 
matter  was  extracted   by  boiling  in  caustic  soda,  and  the  washed 
residual  fibre  was  nitrated,  yielding  11.57  per  cent  N.     This  propor- 
tion of  nitrogen  would  indicate  that  the  product  lay  between  dinitro- 
cellulose  and  the  formula  given  by  some  authors  as  CmH«7(NOO»0«o, 
U.9  per  cent.     It  might  be  conceived  at  first  sight  that  the  insol- 
►rtion  consisted  of  a  mixture  of  trinitro-cellulose  and  unnitrated 
It  as  a  matter  of  fact  woody  tissue  is  not  readily  brought  to 
\  state  of  nitration. 
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The  existence  of  these  more  complicated  nitro-bodies,  with  four 

times  the  formula  C«HioOb,  is  further  seen  in  the  following  instance : 

Cotton  was  nitrated  in  weak  acid,  yielding  a  product  33.0  per  cent 

soluble  in  the  mixture  of  ether  and  alcohol,  63.5  per  cent  soluble  in 

acetic  ether,  3.5  per  cent  insoluble.     Taking  the   33  per  cent  as 

dinitro-cellulose,  containing  11.  i  per  cent  N,  the  63.5  per  cent  would 

have    10. 1   per  cent;   analysis  gave    10  per  cent.      The    formula 

C«4H88(NOa)TOao  has  10.17  ^or  theory. 

With  25  per  cent  nitric  acid  )  ,^  ,„  ^^^  ^^„.  xr 

75    "       "    HaS04        )      '"^^  P  ' 

20    "       "    nitric  acid  1  «  ^^  ^^^  ^^„^  xr 
80    "       "    H.SO.       1 8.23  per  cent  N, 

the  latter  product  might  be  near  to  the  C«4Hm(NO0»Om,  with  8.02 
per  cent  N. 

With  the  mixture  of  strong  acids,  33.3  HNOi,  66.7  HaSO*,  and 
various  quantities  of  water,  ranging  from  10  to  15  per  cent,  to  form 
collodions,  products  ranging  from  10  to  ii.i  per  cent  nitrogen  are 
obtained ;  these  are  all  soluble  in  acetic  ether,  and  are  probably 
homogeneous  chemical  products. 

In  the  Schultze  powder  the  nitrated  wood  fibre  has  10.44  P^r  cent 
N,  lying  between  C«4H««(NOO^Oso  and  Ct4H»2(NOa)80to,  or  between 
II.I  and  10.17  P^r  cent.  But  in  order  to  obtain  this  in  the  case  of 
cotton  a  dilute  acid  is  required,  whereas  in  the  case  of  wood  fibre  the 
strongest  has  to  be  taken. 

C.  Loring  Jackson  and  John  F.  Wing  found  that  when  the  sym- 
metrical trichlorbenzene  was  treated  with  fuming  nitric  acid  (sp.  gr. 
1.505)  in  the  cold,  trichlordinitrobenzene  was  formed,  and  to  obtain 
the  trichlormonon\trobenzene  it  was  necessary  to  dilute  their  acid  to 
1.46,  whereas  Beilstein  and  Kurbatow  state  that  only  the  trichlor- 
mononitrobenzene  results  from  the  action  of  fuming  nitric  acid  in  the 
cold,  even  when  the  latter  has  a  sp.  gr.  of  1.52.  To  discover  the 
cause  of  this  discrepancy  the  authors  have  studied  the  "  action  of 
nitric  acid  on  symmetrical  trichlorbenzene,"  and  also  on  the  tribrom 
compound,  and  they  find  the  cause  to  He  in  the  fact  that  the  nitric 
acid  of  specific  gravity  1.505-1.51,  prepared  at  the  Cambridge  labor- 
atory, is  much  more  efficient  in  its  action  than  the  commercial  fuming 
nitric  acid  used  in  the  laboratories  of  St.  Petersburg  (1.52),  Berlin 
and  Munich  (1.534);  and  they  are  inclined  to  ascribe  the  high 
specific  gravities  of  these  commercial  acids  in  part  to  the  presence  of 
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lower  oxides  of  nitrogen,  while  the  specific  gravity  of  the  Cambridge 
add  was  due  probably  exclusively  to  HNO»,  since  it  was  prepared 
direct  from  nitre  and  sulphuric  acid  without  pushing  the  reaction 
beyond  the  formation  of  the  hydrogen  potassium  sulphate.  This 
explanation  was  based  upon  the  observation  of  Kolb*  that  the  specific 
gravity  of  nitric  acid  is  raised  by  the  solution  of  nitrogen  tetroxide  in 
it ;  and  although  it  was  not  feasible  to  submit  it  to  direct  experimental 
proof,  since  commercial  fuming  nitric  acid  was  not  to  be  had  in  this 
country,  yet  the  examination  of  a  nitric  acid  similar  to  that  used  in 
foreign  laboratories  makes  it  exceedingly  probable  that  this  explana- 
tion is  correct.  This  acid  was  prepared  by  distilling  common  nitric 
acid  twice  with  an  excess  of  sulphuric  acid  ;  it  had  a  decided  yellow 
color,  and  a  specific  gravity  of  1.535  at  ^5°  (the  temperature  at  which 
all  these  determinations  were  made),  but  converted  tribrombenzene 
into  tribrommononitrobenzene  only  when  acting  in  the  cold,  although 
it  gave  the  dinitro  compound  when  boiled  with  it.  It  was  therefore 
less  efficient  than  the  Cambridge  acid  of  sp.  gr.  1.5 1,  but  more  so 
than  the  foreign  acids  mentioned  above.  The  analysis  of  these  two 
acids  gave  the  following  results : 

Percent  NOj.        Percent  HNO,.        H,0  by  difference. 

Acid  of  1.535  sp.  gr.  5.0  93.38  1.62 

"    "  I.5I0  "   "  0.5  96.92  3.58 

The  nitrogen  tetroxide  was  determined  in  the  usual  way  by  treat- 
ment of  the  diluted  acid  with  a  standard  solution  of  potassium 
permanganate.  The  results  are  not  absolutely  accurate,  according  to 
Feldhaus,t  because  of  the  loss  of  nitrogen  tetroxide  in  transferring 
the  acid  from  the  weighing  or  measuring  tube  to  the  beaker,  but  are 
nearly  enough  so  for  this  purpose.  The  nitric  acid  was  determined 
by  neutralization  with  ammonium  hydroxide  and  weighing  the  ammo- 
nium nitrate  dried  at  120°.  It  contained  no  ammonium  nitrite.  The 
estimated  amount  of  nitric  acid,  corresponding  to  the  nitrogen  tetrox- 
ide found,  has  been  subtracted,  so  that  the  number  given  represents 
the  percentage  of  free  HNOi  in  the  acid. 

The  number  representing  the  free  HNOi  for  the  second  acid  is 
higher  than  that  given  by  Kolb  as  corresponding  to  this  specific 
gravity  (1.51),  which  is  94  per  cent  The  difference  may  be  due  to 
the  presence  of  amines  in  the  ammonia  used,  but  the  authors  did  not 

•Ann.  Chim.  Phys.   xo,  [4],   137.     Kolb's  table  is   given  in  Watts'  Diet. 
Chem.  6,  866. 

tZeitschrift  far  anal.  Chemie,  z,  426. 
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Study  this  point,  since  they  were  not  interested  in  the  absolute  deter- 
mination of  the  HNOi  in  the  acid,  but  only  in  the  relative  amounts 
in  these  two  acids,  and  these  are  given  accurately  by  the  numbers, 
since  they  were  obtained  under  exactiy  parallel  conditions. 

These  results  show  that  the  acid  with  the  higher  specific  gravity 
contains  the  smaller  amount  of  HNOi,  and  therefore  that  the  deter- 
mination of  the  specific  gravity  is  not  a  trustworthy  way  of  finding  the 
strength  of  nitric  acid,  unless  the  sample  examined  is  free  from  the 
lower  oxides  of  nitrogen. — Am,  Chem,  Jour.  9,  348-351 ;  1887. 

From  the  Oil,  Paint  and  Drug  Reporter  of  Jan.  4,  1888,  we  learn 
that  during  the  previous  week  an  explosion  occurred  in  the  drug  and 
spice  mills  of  Mcllvain  Brothers,  at  Fifteenth  and  Hamilton  Streets, 
Philadelphia,  which  destroyed  several  windows  and  seriously  injured 
the  workman  in  charge  of  the  mill,  who  was  severely  burned  about  the 
face,  neck,  and  arms.  The  cause  of  the  explosion  is  not  known,  but 
is  thought  to  have  been  due  to  improper  material  having  been  sent 
to  the  mill  to  be  ground. 

"The  Explosion  at  Amoy"  is  described  by  Miss  Gordon-Cum- 
ming  in  the  St.  Jameses  Gazette,  and  from  this  we  learn  that  the 
magazine  at  the  time  of  the  explosion  contained  40,000  kilos  (88,000 
lbs.)  of  gunpowder.  As  a  result  of  the  explosion,  fifty  soldiers  were 
blown  to  atoms,  several  hundred  other  persons  were  killed,  and  a 
multitude  grievously  injured.  All  the  buildings  on  the  side  of  the 
town  where  the  magazine  was  were  shattered,  and  as  houses  fell  fire 
was  scattered.  A  great  conflagration  speedily  ensued,  rapidly 
spreading  till  it  extended  over  a  fourth  of  the  whole  area  of  the  town. 
The  island  of  Ku-long-su,  which  is  the  place  of  residence  for  foreigners, 
and  which  is  separated  from  the  island  of  Amoy  by  a  narrow  strait, 
was  rocked  as  if  convulsed  by  an  earthquake,  and  several  houses  fell 
in  ruins.  The  city  of  Amoy  contained  a  population  of  upwards  of 
100,000  Chinamen,  and  the  island  of  Amoy,  which  is  about  ten  miles 
in  diameter,  contained  an  estimated  population  of  about  250,000. 

From  the  daily  papers  of  Rochester,  N.  Y.,  we  learn  that  a  very 
serious  explosion  occurred  in  that  city  December  21,  1887,  by  which 
three  men  were  killed  and  twenty  seriously  injured,  while  three  large 
flour  mills  were  knocked  down  and  then  set  on  fire,  besides  which  the 
streets  were  badly  torn  up  ;  the  estimated  loss  being  about  $250,000. 
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Investigation  showed  that  the  explosion  was  caused  by  the  ignition  of 
vapor  of  naphtha,  which  found  its  way  in  enormous  quantities  into 
the  sewers,  mixed  with  air,  and  that  this  naphtha  had  escaped  from 
an  underground  pipe  line  which  was  used  for  conveying  the  naphtha 
across  the  city  from  the  Vacuum  Oil  Company's  Works  to  the  Muni- 
cipal Gas  Works.  Some  14,000  to  15,000  gallons  of  naphtha  were 
pumped  on  this  day  from  the  Vacuum  Oil  Co*s  Works,  none  of 
which  was  received  at  the  Municipal  Gas  Works,  so  that  this  amount 
was  involved  in  the  conflagration  and  explosion.  It  is  supposed  that 
the  vapor  was  ignited  by  the  fire  under  a  boiler  in  a  cellar  on  Piatt 
Street,  but  of  course  there  must  have  been  many  opportunities  for 
ignition.  The  coroner's  jury  found  the  Vacuum  Oil  Co.  responsible 
for  the  disaster,  but  we  learn  that  both companieshave been  indicted. 

This  explosion  originated  from  the  same  cause  as  the  one  which 
occurred  in  Pawtucket,  R.  I.,  July  19,  1886,  a  full  account  of  which 
may  be  found  in  the  Providence  Journal o{  ]\x\y  19,  the  damage  done 
in  this  case  being  confined  to  tearing  up  the  roadway,  breaking 
window  panes,  demolishing  some  slight  structures,  and  injuring  some 
of  the  bystanders.  It  is  noted  as  a  curious  feature  of  this  explosion 
that  in  every  case  the  glass  from  the  windows  was  thrown  into  the 
street  instead  of  into  the  buildings.  We  understand  that  the  respon- 
sibility for  this  accident  is  yet  before  the  courts  for  decision. 

Prof  C.  A.  Young,  of  Princeton  College,  describes  a  "  curious 
explosion  "  which  occurred  there  while  filling  a  cylinder  with  oxygen. 
The  cylinder  was  a  forty-foot  one  of  steel,  made  to  stand  a  pressure 
of  fifteen  atmospheres,  and  had  been  used  at  that  pressure  for  a  year 
or  two.  At  the  time  of  the  explosion  the  pressure  was  only  about 
ninety  pounds.  The  oxygen  was  being  pumped  into  the  cylinder 
fi'om  the  gas  holder  by  an  ordinary  force  pump  driven  by  steam  and 
making  about  eighty  strokes  a  minute.  The  lower  portion  of  the  cyl- 
inder was  immersed  in  water  to  keep  it  cool,  and  the  pump  piston 
was  lubricated  with  a  heavy  mineral  oil  such  as  is  used  in  steam 
engine  cylinders.  The  seat  of  the  lower  valve  was  of  hard  rubber, 
and  had  just  been  faced  off,  so  that  the  pump  was  in  exceptionally 
good  order  and  working  very  eflfectively.  The  connection  between 
the  pump  and  cylinder  was  by  a  heavy  lead  pipe  of  about  a  quarter- 
inch  bore  and  fiw^  feet  long.  Two  persons  were  in  attendance; 
one,  the  mechanician,  stood  by  the   pump  watching  the  pressure 
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gauge,  the  other,  his  assistant,  stood  by  the  cylinder.  Suddenly  a 
flame,  blue  or  green,  and  some  three  or  four  inches  long,  made  its 
appearance  on  the  top  of  the  cylinder  where  the  lead  pipe  was  coupled 
to  the  stop-cock.  The  assistant  sought  to  turn  the  wrench  to  pre- 
vent the  loss  of  gas,  but  before  he  could  do  so  the  explosion  occurred. 
The  cylinder  was  torn  in  two  about  six  inches  from  the  bottom,  the 
upper  part  striking  the  floor  above,  and  the  glazing  and  plastering  of 
the  room  was  much  damaged.  The  mechanician  had  his  eyebrows 
singed,  and  a  piece  of  metal  as  large  as  one's  hand  shot  through  the 
brim  of  his  hat ;  the  assistant  was  thrown  nearly  twenty  feet  against 
the  gas  holder  and  was  a  good  deal  bruised  and  shaken,  but  not 
seriously  injured.  Somewhat  similar  explosions  have  occurred  at 
Princeton  before  in  charging  the  oxygen  cylinder,  but  none  so  severe, 
and  they  are  said  to  happen  in  establishments  which  deal  with  gases 
on  a  large  scale. 

The  inside  of  the  cylinder,  in  the  explosion  above  described, 
was  found  to  be  covered  with  a  film  of  oil  which  came  from  the 
pump  cylinder,  a  little  puflT  of  gas  and  oil  spray  passing  through  the 
valve  at  each  stroke  of  the  piston.  Hence  Professor  Young  con- 
cludes that  the  explosion  was  due  to  the  firing  of  oil  spray,  and  pos- 
sibly a  little  oil  vapor,  mixed  with  the  oxygen  gas,  and  that  the  firing 
was  caused  by  the  sudden  pressure  produced  at  the  lower  valve  of 
the  pump  by  each  piston  stroke. 

To  prevent  these  explosions  he  recommends  that  soapsuds  be  used 
as  a  lubricant  in  place  of  oil. — Scientific  American^  p.  369,  June 
II,  1887,  from  Popular  Science  News, 

Explosions  during  the  preparation  of  oxygen  have  repeatedly 
occurred  in  the  past.  One  which  happened  at  Cannes  in  1880 
attracted  considerable  attention  from  the  factitious  circumstance  that 
it  was  being  prepared  for  the  Empress  of  Russia.  In  this  case, 
according  to  the  Repertoire  de  Pharmacie,  it  was  held  by  M.  S. 
Limousin  to  be  due  to  particles  of  incandescent  potassium  perchlorate 
being  driven  over  into  the  rubber  tube  and  generating  hydrocarbons, 
which  formed  an  explosive  mixture  with  the  oxygen.  In  this  case 
potassium  chlorate  per  se  was  being  used,  and  it  is  not  uncommon 
that  when  the  violent  ebullition  takes  place,  sparks  are  seen  rushing 
through  the  water  of  the  interposed  washing  flask.  The  gas  then 
appears  to  force  its  way  through  the  water  in  such  a  manner  that  the 
central  portions  do  not  come  in  contact  with  the  liquid.     Explosions 
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from  acddental  admixture  of  antimony  sulphide  and  combustible 
matters  have  not  been  infrequent 

The  Revue  Scienitftque,  pp.  262-272,  Feb.  26,  1887,  contains  a 
very  readable  article  by  M.  Favier  on  the  **  Explosives  of  the  Future/' 
in  which,  after  describing  and  classifying  the  explosives  now  in  use 
and  considering  their  methods  of  formation  and  decomposition,  he 
arrives  at  the  conclusion  that  we  must  abandon  the  organic  nitrates 
and  nitro-substitution  compounds  as  too  sensitive  for  use,  at  least  for 
military  purposes,  and  that  the  explosives  of  the  future  will  be 
mechanical  mixtures.  He  gives  results  with  several  such  mixtures, 
which  appear  nearly  as  powerful  as,  or  more  powerful  than  nitro- 
glycerine, but  no  hint  whatever  b  given  as  to  their  composition. 


[copyrighted.] 

NEW  YORK  BRANCH,  NEW  YORK,  N.  Y. 

February  g,  1888. 
LiEUT.-CoMMANDER  LEONARD  Chenery,  U.  S.  N.,  in  the  Chair. 


The  meeting  was  called  to  order  at  9  P.  M.  by  Captain  A.  P.  Cooke, 
Vice-President  of  the  New  York  Branch  of  the  Institute. 

Captain  Cooke  stated,  as  he  had  been  requested  to  read  a  paper 
on  the  subject  of  the  Naval  Reserve,  for  the  purpose  of  provoking 
discussion,  it  was  to  be  hoped  that  a  full  and  free  expression  of 
opinion  might  be  had,  in  order  to  enlighten  those  interested  in  the 
subject.  He  then  called  upon  Lieut.-Commander  Leonard  Chenery, 
the  Corresponding  Secretary  of  the  Branch,  to  preside  during  the 
reading  of  the  paper. 

Lieut.-Commander  Chenery,  on  taking  the  chair,  made  the  fol- 
lowing address : 

Gentlemen  : — It  may  not  be  out  of  place  at  the  first  meeting  of  any  size  and 
importance  of  the  New  York  Branch  of  the  U.  S.  Naval  Institute  to  state,  very 
briefly,  something  concerning  the  Institute  itself. 

It  was  founded  in  1873,  nearly  fifteen  years  ago,  **  for  the  advancement  of 
professional  knowledge  in  the  Navy,  by  affording  a  medium  for  the  free  inter- 
change of  serious  thought  and  the  debate  of  important  subjects  concerning 
naval  science  and  practice.'* 

The  headquarters  of  the  Institute  are  at  Annapolis,  at  the  Naval  Academy, 
but  it  has  branches  at  the  prominent  Navy  Yards  and  Naval  Stations.  Its 
regular  meetings  are  held  at  Annapolis,  for  the  transaction  of  business  and  for 
the  reading  and  discussing  of  papers  on  professional  subjects,  but  occasional 
meetings  are  held  at  the  Branches  for  papers  and  discussions.  Its  member- 
ship, composed  of  Honorary,  Life,  Regular,  and  Associate  members,  is  made 
up  of  officers  of  the  Navy,  Army,  Revenue  Marine,  and  persons  in  civil 
life  "who  may  be  interested  in  the  purposes  of  the  Institute."  I  am  happy  to 
say  that  it  has  a  large  number  of  the  latter  class  in  and  around  New  York  and 
a  constantly  growing  one.  The  membership,  as  a  whole,  numbers  now  in  the 
neighborhood  of  850. 

This  is  a  meeting  to-night  of  the  New  York  Branch  of  the  Naval  Institute  ; 
it  is  held  on  this  side  of  the  river,  rather  than  at  the  Navy  Yard,  for  the  con- 
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venience  of  its  members  and  guests.  The  paper  to  be  read  and  discnssed  is  of 
such  popular  interest  and  national  importance  that  we  have  invited  a  mach 
larger  namber  of  guests  than  is  asual,  and  we  extend  to  those  guests  a  hearty 
welcome  and  invite  them  to  take  part  in  the  discussion,  criticism,  and  debate 
with  the  same  freedom  that  belongs  to  the  members  themselves. 

In  a  subject  of  such  vast  magnitude  as  the  one  before  us  this  evening  there 
are  many  interests  involved,  many  points  of  view,  many  conflicting  ideas  as 
to  a  practicable  plan  of  operation  and  the  details  and  specifications  for  the 
proper  carrying  out  of  the  same,  and  it  is  thought  that  the  Institute  ofifers  a 
neutral  ground,  peculiar  to  itself,  where  all  of  these  interests  may  be  represented 
and  their  claims  and  plans  set  forth,  and  that  out  of  it  all  there  may  come 
good  seed  that  shall  be  pregnant  with  golden  fruit  for  the  future. 

On  behalf  of  the  officers  of  the  Institute,  I  again  bid  both  members  and  guests 
a  most  hearty  welcome. 

Captain  Cooke  will  now  read  his  paper. 


OUR  NAVAL  RESERVE  AND  THE  NECESSITY  FOR  ITS 

ORGANIZATION. 

By  Captain  A.  P.  Cooke,  U.  S.  N. 

The  importance  of  having  a  Naval  Reserve  has  of  late  occupied 
much  attention.  A  bill  to  create  such  a  force  was  last  winter  intro- 
duced in  Congress  by  Senator  Whitthorne,  and  bills  of  a  similar 
purport  will  be  introduced  in  both  houses  during  the  present  session 
of  Congress.  The  matter  has  been  this  year,  for  the  first  time, 
mentioned  in  the  annual  report  of  the  Secretary  of  the  Navy,  and 
organizations  interested  in  maritime  affairs  have  brought  the  subject 
forward  for  discussion.  It  is  a  very  large  and  important  subject,  in- 
volving various  and  diverse  interests ;  it  will  bear  considerable  discus- 
sion, and  should  have  all  the  light  possible  thrown  upon  it  fi'om  different 
quarters.  What  other  governments  have  done  in  this  direction  has  been 
tabulated  by  our  own,  and  will  doubtless  be  published  in  due  season. 
Any  law  establishing  a  Naval  Reserve  should  deal  only  with  general 
terms,  giving  the  President  authority  to  formulate  the  necessary 
regulations.  Yet  a  thoroughly  feasible  and  useful  scheme  must  be 
presented  for  consideration,  with  all  the  details  for  organizing  and 
managing  such  a  force  carefully  worked  out.  In  order  to  accomplish 
this,  all  classes  interested  should  have  a  voice  in  determining  the 
plan,  and  what  has  already  been  done  by  others  should  be  carefiiDy 
onsidered  in  connection  with  our  own  requirements  and  limitations. 
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The  Naval  Institute,  through  its  Board  of  Control,  has  therefore 
determined  to  throw  the  weight  of  its  influence  in  favor  of  the 
establishment  of  a  Naval  Reserve,  and  to  open  its  arena  for  dis- 
cussing the  usefulness  and  necessity  of  such  a  force,  as  well  as  the 
manner  in  which  it  should  be  organized,  drilled,  and  instructed  in 
order  to  bring  about  the  best  possible  results. 

Any  effective  scheme  for  a  Naval  Reserve  must,  besides  opening 
a  field  for  the  training  of  our  officers  and  men,  also  secure  an  efficient 
commercial  marine  fitted  for  remunerative  competition  with  other 
nations  on  the  great  ocean  highways ;  at  the  same  time  preparing 
material  in  men  and  ships  for  offensive  naval  service  whenever 
national  exigencies  may  require  it.  In  pursuing  such  a  plan  we 
simply  follow  the  sagacious  example  of  all  other  great  maritime 
nations.  And  it  is  well  to  remember  that  our  enormous  contribu- 
tions to  their  carrying  trade  are  nourishing  and  cherishing  a  naval 
reserve  power  for  those  nations  which  possibly  may,  at  no  distant 
day,  be  turned  against  us.  To  adopt  the  successful  features  of  the 
commercial  administration  of  other  powers  is  a  wise  rule  for  the 
conduct  of  our  own.  Considering  the  results  obtained  by  the  other 
great  maritime  states  in  a  liberal  support  of  their  merchant  shipping, 
this  country  should  surely  profit  by  their  example.  The  same  con- 
sideration extended  to  our  ocean  commerce  that  has  been  bestowed 
on  our  lines  of  land  transportation  would  give  this  country  the  con- 
trol of  the  carrying  trade  of  the  world,  and  our  lines  of  steamers 
would  be  only  the  continuation  of  our  great  trunk  railway  lines  to 
foreign  markets.  Many  considerations  are  involved  in  restoring  this 
great  national  industry,  which  in  time  past  contributed  so  much  to 
the  pride,  power  and  prosperity  of  our  country. 

An  efficient  fighting  navy  cannot  be  maintained  without  a  strong, 
vigorous  and  trained  commercial  navy ;  and  it  is  important  to 
familiarize  the  outer  world  with  the  sight  of  the  American  flag,  and 
have  other  nations  think  of  our  country,  not  as  merely  the  theme  of 
distant  rumors,  but  as  a  maritime  power  able  to  defend  its  rights  in 
any  quarter  of  the  globe.  It  therefore  becomes  the  bounden  duty 
of  the  Government  to  develop  and  foster  the  growth  of  our  merchant 
marine,  which  was  the  birth-place  of  our  navy,  and  must  ever  be  a 
nursery  for  the  gallant  men  who  are  to  make  our  flag  respected  and 
feared  upon  the  ocean.  The  Navy  has  always  a  deep  and  abiding 
interest  in  nourishing  our  commercial  marine,  for  from  that  source 
must  chiefly  be  drawn  its  recruits  in  time  of  war.     Our  past  naval 
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successes  were  largely  won  by  the  endurance,  skill,  courage,  and 
fidelity  of  these  sailors,  and  history  records  their  conspicuous  services 
in  all  the  wars  in  which  we  have  been  engaged.  The  true  national 
importance  of  a  great  commercial  navy  cannot  be  over-estimated. 
Such  a  fleet,  created  and  maintained  by  private  enterprise,  although 
built  for  peace,  will  be  found  our  most  sure  support  in  time  of  war. 
Not  only  will  the  ships  of  this  squadron  of  commerce  be  invaluable, 
in  many  ways,  for  war  purposes,  but  especially  necessary  for  swelling 
the  ranks  of  our  volunteer  navy  will  be  the  hardy  mariners  trained  in 
their  service ;  and  the  building  of  these  ships  will  offer  an  essential 
training  preparatory  for  war.  It  is  as  necessary  for  our  people  to  be 
experienced  in  the  building  of  ships  as  to  be  skilled  in  the  manufacture 
of  guns  and  other  warlike  implements.  Naval  power  rests  primarily 
on  shipbuilding  skill,  and  the  necessary  opportunity  must  be  afforded 
for  acquiring  experience  in  this  art  An  efficient  naval  power  cannot 
be  secured  without  encouraging  and  protecting  the  ships  and  sailors 
of  our  country. 

By  patronizing  foreign  vessels  we  aid  in  the  development  of  the 
cruising  fleets  of  our  possible  enemies,  instead  of  giving  every 
advantage  to  American  enterprise,  which  in  return  would  reward  us 
by  maintaining  our  maritime  power.  Since  it  costs  our  people  so 
many  millions  of  dollars  annually  in  freight  money  to  carry  our 
wares  to  the  markets  of  the  world,  why  should  we  not  make  an  effort 
to  expend  some  of  it  at  least  in  giving  employment  to  our  own 
people,  and  by  so  doing,  also  render  ourselves  independent  of 
others  ?  It  certainly  is  sound  doctrine  that,  if  money  is  to  be  spent, 
it  should  be  done  in  giving  occupation  to  our  own  workmen.  And 
is  it  not  worth  the  nation's  while  to  encourage  by  favoring  laws  its 
shipping  interests,  in  order  to  accomplish  all  this  and  so  much  more 
along  with  it?  There  could  be  no  better  expenditure  of  public 
money  than  the  granting  of  aid  to  specially  built  steamers,  both  small 
and  great,  to  be  held  available  for  the  naval  service  in  case  of  need ; 
such  additions  to  our  merchant  marine  to  be  constructed  so  as  to  be 
readily  converted  into  armed  cruisers  or  torpedo  boats.  If  we  wish 
to  have  swift  steamers  in  order  that  efficient  transports  and  other 
vessels  may  be  secured  for  service  in  time  of  war,  we  must  make  it 
an  object  for  owners  to  build  and  maintain  such  craft;  otherwise 
we  will  have  to  construct  a  greater  number  of  steamers  for  the  Navy 
than  is  necessary  in  time  of  peace.  Moreover,  the  first  expense  of 
such  vessels  would  only  be  a  fraction  of  what  they  would  ultimately 
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cost  the  Government;  whereas  the  subsidized  craft  would  only 
require  a  small  annual  amount,  and  besides  being  useful  in  peace, 
would  always  be  available  for  war. 

Something  must  be  done  to  restore  the  American  ship  to  the 
ocean,  or  it  will  soon  disappear  altogether.  It  can  be  saved,  how- 
ever, by  adequate  payment  in  return  for  the  great  national  benefit 
rendered  by  those  who  are  willing  to  put  forward  their  individual 
earnings  and  assume  the  necessary  risk.  Before  ships  can  be  built 
and  sailed,  the  conditions  for  their  profitable  use  must  exist,  and 
there  must  be  a  certainty  of  their  constant  employment.  When 
employment  fails  the  industry  will  languish.  To  reinstate  our  ship- 
ping interest  and  renew  its  activity,  the  inequalities  and  disad- 
vantages in  competing  with  foreign  ships  must  be  removed  or 
compensated.  The  Government  must  surely  defend  and  provide  for 
the  commercial  and  navigating  interests  of  the  country,  and  the 
property  rights 'of  its  citizens,  both  on  the  sea  and  on  the  land. 
Government  protection  may  take  many  different  forms  to  favor,  restore, 
and  maintain  our  merchant  marine ;  but  without  some  helpful  inter- 
ference, it  stands  demonstrated  that  we  cannot  resume  our  carrying 
trade  on  the  ocean.  And  it  is  a  fact  that  without  some  kind  of 
government  protection  in  the  way  of  favoring  laws,  this  industry  has 
never  prospered. 

A  Naval  Reserve  involves  both  ships  and  men.  As  in  peace  we 
shall  maintain  only  a  small  regular  force  of  men,  so  will  it  be  the 
same,  to  a  great  extent,  with  the  ships ;  we  shall  never  have  enough 
of  these  in  the  Navy  for  all  our  needs  in  war.  For  this  reason  the 
able  measures  now  before  Congress  advocating  the  establishment  of 
a  Naval  Reserve,  contemplate  the  building  up  of  our  shipping 
interest.  As  an  auxiliary  to  the  Navy,  the  merchant  marine  affords 
not  only  a  school  for  the  training  of  seamen,  but  also  a  reserve  of 
ships  and  dockyards  which  may  supplement  the  resources  of  the 
Navy.  Although  these  craft  will  be  exceedingly  useful  in  many 
ways,  the  nation  should  never  deceive  itself  with  the  idea  that  it 
would  be  safe  to  put  this  class  of  vessels  in  the  line  of  battie  or 
depend  upon  them  as  fighters.  The  other  chief  maritime  powers 
have  already,  by  bounties  and  otherwise,  secured  the  right  to  use  a 
great  number  of  their  merchant  steamers  to  assist  their  navies. 
Recognizing,  therefore,  the  certainty  that  steamers  of  high  speed  will 
be  used  as  naval  auxiliaries,  we  have  every  reason  to  be  thankful  that 
measures  are  being  taken  to  secure  our  having  such  vessels.     When 


174  ^U^   NAVAL  RESERVE. 

sea-going  steamers  are  built  in  this  country  for  commercial  purposes, 
and  also  when  yachts,  tugs,  and  small  craft  are  constructed,  the  owners 
should  be  encouraged  by  the  Government  to  make  them  according 
to  such  requirements  as  will  render  them  suitable  for  naval  uses.  And 
this  can  be  done  without  interfering  in  any  way  with  their  usefulness 
to  their  owners.  Sufficient  inducement  must  be  offered  to  accom- 
plish this,  and  all  such  vessels  held  available  for  Government  service. 

Naval  Reserve  ships,  compensated  for  accommodating  themselves 
to  naval  requirements,  and  enjoying  liberal  mileage  for  mail  service,  or 
receiving  the  bounty  proposed  for  distances  sailed  according  to  ton- 
nage, should  contract  to  carry  a  certain  number  of  Naval  Reserve  men, 
and  to  give  the  Government  the  power  of  engaging  them  on  fair 
terms  and  at  peace  prices  in  case  of  need.  Thus,  at  moderate  cost, 
the  country  would  secure  the  nucleus  of  a  fleet  of  auxiliaries  which 
would  be  invaluable  in  war. 

In  a  sea-going  squadron  of  modern  fighting  ships,  each  of  the 
units  will  have  to  be  attended  by  numerous  satellites.  The  parent 
ship  will  require  to  be  furnished  with  torpedo  boats  capable  of  keep- 
ing the  sea,  lookout  boats,  and  a  torpedo  boat  catcher,  while  the 
squadron  will  require  a  dispatch  boat,  a  store  ship,  a  hospital  ship,  a 
magazine  ship,  colliers,  and  powerful  tugs. 

In  our  coast  defense,  too,  an  important  feature  will  probably  be 
armored  guard  ships  heavily  armed,  each  supporting  a  swarm  of 
lightly  armed  small  craft.  It  will  thus  readily  be  seen  that  we  shall 
have  abundant  necessity  for  auxiliaries,  besides  using  them  as  com- 
merce destroyers. 

It  has  always  been  customary  for  the  national  Government  to 
keep  up  a  small  contingent  of  regular  forces  where  the  art  of  war  is 
studied  and  practiced,  and  where  a  little  nucleus  of  those  familiar 
with  arms  may  be  found  for  the  training  and  guidance  of  our  citizens 
when  called  upon  to  defend  their  country.  The  same  causes  which 
lead  to  a  division  of  labor  in  the  peaceful  arts  must  always  make  war 
a  distinct  science  and  a  distinct  trade,  and  the  use  of  arms  must 
always  occupy  the  entire  attention  of  a  separate  class.  With  us  this 
class,  in  proportion  to  our  wealth  and  population,  has  always  been 
an  exceedingly  small  one ;  and,  if  it  is  taken  to  represent  our  insur- 
ance against  national  danger,  doubts  may  well  exist  as  to  its  having 
increased  in  proportion  to  the  war  risks. 

Th^  armed  mariner  is  a  product  and  a  necessity  of  civilization ;  and 
as  the  latter  advances,  and  the  art  of  war  becomes  more  complicated. 
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the  former  must  devote  more  time  to  his  specialty,  or  he  can  never 
use  effectively  the  complicated  weapons  of  precision  he  is  now  called 
upon  to  wield.  In  the  early  days  of  smoothbores  and  sails,  before 
steam  and  telegraph  were  known,  it  might  have  been  safe  enough  to 
defer  the  moment  of  preparation  to  the  season  of  actual  hostilities  ; 
but  our  national  armaments  should  now  be  kept  ready  and  manned. 
The  existence  of  the  trained  defender  of  his  country,  wholly  aside 
from  the  question  of  war,  is  of  benefit  to  the  community ;  and  the 
maintenance  of  naval  and  military  establishments,  in  due  proportion 
to  the  wealth  and  population  of  the  state,  adds  to  its  prosperity. 

The  preparation  for  war,  besides  developing  the  mechanical  and 
industrial  resources  of  the  country,  cultivates  also  the  hardy  and 
essential  virtues  of  courage,  discipline,  and  self-sacrifice ;  and  the 
ordinary  training  of  men  for  arms  is  directed  towards  producing  and 
nourishing  these  virtues.  Those  who  are  trained  to  defend  their 
country  are  fitted  to  endure  hardship,  to  sacrifice  their  wills  and 
natural  inclinations  to  a  sense  of  duty.  They  are  required  to  practice 
constant  restraint  and  self-denial,  and  to  face  pain,  sickness,  hunger 
and  thirst  at  the  call  of  duty.  Their  very  lives  are  not  their  own, 
they  may  neither  refuse  to  give  them  nor  yet  waste  them,  and  they 
must  always  count  them  at  the  disposal  of  others.  What  better 
school  could  be  devised  for  making  good  citizens  and  for  cultivating 
all  the  nobler  qualities  of  manhood  ?  Surely  such  a  training  of  both 
body  and  mind  is  not  to  be  despised,  and  affords  a  valuable  oppor- 
tunity for  cultivating  among  our  people  the  most  elevating  virtues. 

The  vague  suspicion  that  men  trained  to  arms  are  responsible  for 
war  is  as  groundless  as  to  consider  physicians  responsible  for  disease, 
or  clergymen  for  violations  of  moral  law.  The  most  terrible  and 
destructive  invasions  have  been  those  not  conducted  by  regular 
forces.  It  is  not  those  regularly  commissioned  who  stir  up  strife, 
but  the  spirit  of  money-making  and  greed  is  what  chiefly  brings  it 
about.  The  triumphs  of  commerce,  far  from  being  peaceful,  have 
almost  invariably  been  either  preceded  or  followed  by  the  use  of 
arms.  The  highways  of  commerce,  both  by  sea  and  land,  have  been 
opened  up  by  fighting.  Armed  forces  are  not  the  cause  of  war,  but 
they  regulate  it  and  reduce  it  to  its  mildest  terms.  Neither  are 
armed  men  drones  in  the  hive  nor  a  burden  of  non-producers  on  the 
community.  Much  useful  work  must  be  done  besides  the  produc- 
tion of  wealth ;  its  protection  is  no  trifling  responsibility.  Many 
useful  citizens  are  not  by  their  profession  wealth  producers,  and  some 
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of  them  not  even  wealth  protectors ;  yet  the  trained  defender  of  his 
country  can  at  least  claim  to  exercise  the  latter  function. 

Force  is  necessary  as  well  as  law  in  the  organization  of  society  and 
government,  and  a  proper  force,  ready  to  be  called  out  in  case  of 
need,  might  enable  our  country  to  go  on  for  hundreds  of  years  with- 
out ever  having  to  strike  a  blow.  A  well  planned  scheme  for  developing 
our  resources,  comprehensive  and  elastic,  giving  full  scope  to  the 
enormous  local  reserves  of  the  country  and  utilizing  them  to  the 
utmost,  would  be  the  most  effectual  guarantee  ever  devised  for 
perpetual  peace. 

The  old  methods  upon  which  we  have  always  relied  for  defense 
are  now  impracticable.  We  have,  however,  done  very  littie  in  the  way 
of  providing  new  ones,  although  the  means  lie  ready  at  our  hands.  The 
larger  and  wealthier  centres  offer  defensive  material  on  the  spot  which 
we  have  only  to  organize.  They  should  possess  the  necessary 
facilities  for  training  men  in  the  use  of  the  delicate  and  complicated 
machines  of  modern  war.  Let  us  hope  the  time  is  not  far  distant 
when  every  one  will  admit  the  absurdity  of  leaving  enormous 
commercial  interests,  not  only  without  the  necessary  men  trained  for 
their  protection,  but  without  the  weapons  and  appliances  for  their 
defense.  All  great  areas  of  commercial  activity  should  have  defensive 
centres  of  their  own,  from  which  the  means  of  defense  could  be 
procured  without  delay.  The  rapidity  of  modem  war  will  leave  no 
time  adequately  to  meet  attacks  concerted  by  telegraph  and  delivered 
simultaneously  at  points  thousands  of  miles  apart. 
•  Our  regular  navy  may  be  said  to  form  a  normal  school  where 
teachers  are  prepared  to  organize  and  instruct  the  great  body  of  our 
seafaring  population  upon  whom  this  busy  country  must  rely  for  the 
protection  of  its  maritime  frontiers,  when  the  hardy  toilers  of  the  sea 
are  suddenly  called  from  gathering  its  fruits  to  protect  their  homes 
and  firesides. 

Besides  the  regular  forces  maintained  by  the  general  Government, 
the  States  have  militia  organizations  where  the  duties  of  a  soldier  are 
learned,  and  where  reserves  may  be  secured  for  our  armies  in  case  of 
war ;  but  none  of  the  States  have  organizations  for  instructing  sailors 
as  a  sea  militia,  nor  has  any  provision  ever  been  made,  either  by  the 
States  or  the  nation,  for  securing  trained  reserves  to  recruit  the  Navy 
in  case  of  war. 

The  very  excellent  scheme  for  organizing  our  Naval  Reserves 
which  Senator  Whitthorne  has  brought  forward,  provides  for  the 
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enrollment  of  a  Naval  Militia  as  well  as  the  organization  of  Naval 
Reserve  forces.  Heretofore  no  naval  enrollment  has  been  made,  and 
no  provision  now  exists  for  assigning  naval  quotas  to  States  in  case 
of  war.  Under  the  existing  militia  laws  all  persons  between  the  ages 
of  18  and  45  are  to  be  enrolled,  and  it  is  very  important  thai  pro- 
vision should  be  made  for  assigning  naval  quotas  to  the  States  when 
desired.  After  providing  for  the  general  enrollment  of  a  naval  militia, 
Senator  Whitthorne  proposes  to  give  the  States  authority  to  organize 
such  naval  commands  as  may  volunteer  to  join  certain  branches  of 
the  Naval  Reserve  forces.  This  puts  the  Navy  on  the  same  footing 
as  the  Army,  as  far  as  possible,  in  relation  to  the  militia.  Only  a  few 
of  our  States  have  really  efficient  National  Guards,  and  probably 
many  of  them  would  not  feel  disposed  to  organize  Naval  Reserve 
forces.  The  far-reaching  and  comprehensive  nature  of  the  Whit- 
thorne Naval  Reserve  bill  is  shown  by  its  provision  to  meet  this 
possible  contingency.  While  giving  abundant  authority  to  the  States 
for  organizing  Naval  Reserves,  it  does  not  depend  altogether  upon 
their  uncertain  action,  but,  considering  the  nation  responsible  for  the 
common  defense,  makes  ample  provision  for  a  regular  national  vol- 
unteer Naval  Reserve  organization  under  the  control  of  the  general 
Government.  Moreover,  the  general  organization,  training,  and  con- 
trol of  the  Naval  Reserve  forces  is  to  be  placed  in  the  hands  of  the 
Secretary  of  the  Navy,  who  may  detail  such  regulars  as  may  be# 
deemed  necessary  for  purposes  of  inspection  and  training. 

The  establishment  of  a  Naval  Reserve,  if  entrusted  to  the  States 
alone,  would  surely  be  beset  with  difficulties.  Although  there  is  no 
lack  of  good  material,  yet  the  absence  of  a  central  control  would 
be  even  more  seriously  felt  in  naval  than  it  is  in  military  matters. 
The  liberties  and  fortunes  of  the  States  are  entrusted  to  the  National 
Government,  and  although  great  reliance  seems  to  be  placed  upon 
the  old  provincial  militia  system,  the  theory  of  national  defense  can 
not  proceed  altogether  on  lines  of  separation  or  State  independence. 

In  the  light  of  our  past  history,  the  importance  of  a  permanent 
national  volunteer  organization  is  apparent.  The  records  give  over- 
whelming evidence  in  this  direction.  In  all  our  wars  the  main  reliance 
of  the  nation  has  been  on  national  volunteers.  As  yet,  we  have  never 
maintained  a  national  volunteer  force  in  time  of  peace.  There  are 
many  reasons,  however,  why  it  would  be  very  desirable.  Since  in 
our  next  war  the  general  Government  will  at  once  call  out  a  force  of 
United  States  volunteers  equal  to  the  emergency,  why  wait  until  then 
before  having  such  an  organization  ? 
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Since  our  standing  force  is  wisely  kept  within  the  lowest  possible 
limits,  we  must  always  rely  upon  volunteers  when  enlargement  be- 
comes necessary.  Therefore  we  ought  to  develop  some  comprehen- 
sive system,  so  that  such  an  organization  may  be  in  practicable  shape 
for  augmenting  our  sea  forces  when  needed.  Volunteer  naval  organ- 
izations at  the  different  ports  should'  be  encouraged,  and  all  those 
interested  in  maritime  affairs  induced  to  join«  Thus  interest  would 
be  excited  in  these  organizations  and  in  the  craft  which  would  be 
available  for  their  use,  and  generally  in  the  work  of  protecting  our 
coasts  and  harbors,  which  they  would  have  to  perform  in  case  of  war. 
In  some  such  manner,  at  no  great  expense,  a  system  could  be  estab- 
lished which  would  not  fail  to  be  of  the  greatest  benefit  whenever  we 
are  involved  in  war.  Once  every  year,  during  the  most  favorable 
season,  operations  should  be  carried  on  to  test  the  efficiency  of  the 
plan  and  to  make  the  reserves  familiar  with  the  weapons  and  methods 
to  be  employed. 

The  defense  of  our  ports  by  guns  and  submarine  mines  is  not  suffi- 
cient of  itself  There  must  be  an  active  force  afloat.  The  material 
is  partly  at  hand  in  the  various  coasting  and  harbor  craft  which  are  to 
be  found  so  abundantly  along  our  coasts.  These,  manned  by  naval 
volunteers  and  armed  with  quick-firing  guns  and  torpedoes,  would 
make  an  excellent  improvised  force.  We  need,  too,  an  ocean  volun- 
teer force,  to  which  the  ships,  officers,  and  men  of  all  sea-going 
traders  should  be  eligible,  with  depot  organizations,  consisting  of  boat- 
cen.  nshermen,  and  all  our  sea-going  population  of  every  class  and 
cer.cm:r.auon:  thus  transferring  a  glaring  weakness  into  a  pillar  of 
strer-cth  nt  10  support  the  honor  of  our  country.  There  are  few  men 
be'.:r.ginc  to  any  of  these  classes  that  could  not  once  a  year  at  least 
answer  to  ihcir  muster  before  a  government  official  at  the  ports  they 
rec-ent.  And  most  of  them  would  be  glad  to  give  a  small  portion 
cfieir  time  :o  iheir  country-  for  instruction  in  its  defense — if  not  all 
a:  :r-ce,  then  by  instalments  during  the  year,  as  they  had  opportunity 
iZii  c:uld  secure  cn-days  from  their  regular  occupaUons.  This  is 
tie  z^rzz  cfihe  idea  sought  to  be  accomplished  so  far  as  the  men  are 
ci-zt^trzi'L'i.  A  recistn.'  must  be  had  at  every  port  on  sea,  river,  or 
-.^c^  -aztrt  t\try  n-.an  familiar  with  boating  and  the  water,  coming 
-J7  ::  ren-Ln  rec-lren:en:s  as  to  age  and  qualifications,  maybe 
iadjrei  ::  reizisttr  his  name  and  address,  and  to  report  himself  every 
ice  s-jch  ictf  instr-cticn  and  service  as  the  Government  shall 
Tbt  z-'^T"^'--  d'Lztzs  of  our  country  will  need  little 
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niary  compensation  as  an  incentive.  The  honor  of  being  classed  as 
a  Naval  Reserve  man,  and  the  advantages  and  instructions  derived, 
will  be  a  great  inducement.  In  case  of  war,  of  course  they  would 
want  credit  for  their  service  in  the  Reserve  and  expect  to  enjoy  all 
other  benefits  accruing  therefrom. 

The  lastgreat  warlike  uprising  of  our  countrymen  convinces  us  that 
whenever  the  patriotism  of  our  people  is  touched  it  will  be  difficult  to 
restrain  enlistments.  Every  portion  of  our  country  and  every  com- 
munity will  be  anxious  for  representation  in  any  cause  that  appeals  to 
the  noblest  impulses  of  our  people.  To  whatever  extent  we  may 
need  fighting  men  they  will  be  forthcoming,  and  their  alacrity  and 
enthusiasm  will  be  unbounded.  Yet  it  will  not  do  to  depend  alto- 
gether on  the  unorganized  patriotism  of  our  citizens.  Without 
preparation  they  would  not  be  serviceable,  and  although  they  would 
make  reserves  in  time,  the  important  element  of  time  might  be 
lacking — time  for  discipline  and  general  training,  without  which  they 
would  be  worse  than  useless.  The  conditions  of  war  are  not  now 
what  they  were,  and  the  result  may  be  decided  in  a  few  brief  weeks, 
victory  resting  with  those  who  have  made  the  most  careful  prepara- 
tions. To  trust  to  hastily  organized  crews  when  the  emergency 
arises  is  to  court  defeat,  for  fleets  are  only  consolidated  by  patient  care 
and  skillful  forethought.  The  ships  of  our  future  Navy  will  be  very 
different  in  type  from  those  of  the  past,  and  the  crews  required  to  man 
them  different  in  character.  A  promiscuous  collection  of  landsmen 
and  untrained  seafaring  men,  hastily  placed  on  board  such  vessels, 
would  be  rather  more  dangerous  than  useful. 

It  is  not  easy  to  realize  how  completely  all  the  conditions  of  war 
have  been  changed  within  the  last  generation  of  men.  The  enormous 
increase  of  the  interests  to  be  protected,  and  of  the  valuable  points  to 
be  defended,  would  alone  alter  the  whole  problem.  But  science  has 
played  an  even  more  important  part  than  growth.  We  cannot  now 
equip  a  fleet  one -half  as  powerful  in  relation  to  the  work  it  would  have 
to  do  and  the  foes  it  would  have  to  meet,  as  we  possessed  in  our  last 
war.  Whatever  the  future  may  bring  forth,  we  are  confronted  by 
the  present  and  ever  growing  necessity  for  adequate  and  concerted 
preparation  to  repel  the  assaults,  direct  or  indirect,  open  or  covert, 
which  our  situation,  our  wealth,  and  our  prosperity  invite. 

Some  day  we  must  meet  an  enemy  prepared  to  fight  who  will 
not  wait  for  us  to  get  ready, — and  what  are  we  going  to  do  about 
it  ?    We  are,  of  course,  rich  and  strong  and  prosperous,  and  full  of 
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confidence  in  our  ability  to  hold  our  own  against  all  aggressors, 
yet  we  utterly  lack  preparation.    No  State,  whatever  its  position  or 
its  traditional  policy,  is  always  secure  against  an  invasion  of  its  rights. 
With  heavy  responsibilities  and  imperfect  guaranties,  by  neglecting 
preparation  we  invite  aggression ;  for  we  can  only  assert  our  rights 
effectively  by  showing  a  capacity  to  enforce  them.     In  spite  of  our 
reserve  resources,  any  of  the  great  nations — and  we  claim  to  be  the 
peers  of  such — might  strike   us  a  sharp,  sudden  blow,  inflicting 
injuries  which  no  belated  exertions  would  avail  to  repair.     It  is 
comforting  to  dismiss  this  idea  as  impracticable ;  but,  aldiough  no 
occupation  would  be  permanent,  yet  temporary  local  possession  in 
a  critical  moment  is  far  from  being  impossible,  and  the  immense 
forces  of  foreign  nations  and  their  complete  organization,  together 
with  the  modern  facilities  of  transportation,  make  such  an  enterprise 
more  probable,  as  a  sudden  movement,  than  ever  before.  Why  should 
we  be  so  short-sighted  as  to  put  off  making  any  preparation  to  meet 
the  inevitable,  when  this  is  the  convenient  season?     Now,  in  this 
time  of  profound  peace,  it  is  our  duty,  as  a  nation,  to  ourselves  and 
our  posterity,  to  prepare  for  the  sure  coming  of  our  next  war,  by 
establishing  an  efficient  Naval  Reserve  organized  by  the  general 
Government    The  development  of  such  a  force  can  only  be  brought 
about  by  the  reiteration  of  public  opinion  on  the  subject.     It  is  of 
vital  importance  that  the  movement  in  that  direction  should  be  suc- 
cessful, and  a  comparatively  small  effort  made  in  this  cause  now  may 
avoid  the  necessity  for  large  sacrifices  hereafter.     It  is  certainly  the 
duty  of  the  country  to  look  after  such  a  scheme  and  have  it  carried 
into  effect.      Much  may  be  done  by  local  effort  and  by  the  exertions 
of  patriotic  individuals.     In  fact,  it  is  only  by  such  exertion  that  we 
can  hope  to  accomplish  anything.    The  Government  will  never  take 
action  in  such  movements  until  earnestly  and  persistently  urged  by 
those  in  a  position  to  command  attention.     For  this  reason  it  is  most 
important  to  interest  all  our  influential  citizens  occupied  in  any  way 
with  those  who  do  business  on  the  great  waters  or  who  go  down  to 
the  sea  in  ships. 

If  there  is  any  subject  on  which  our  people  should  be  agreed,  it  is 
the  necessity  of  providing  for  the  common  defense.  As  a  matter  of 
fact,  however,  unless  some  scare  gives  rise  to  alarm,  they  trouble 
themselves  very  little  about  the  matter.  Yet,  in  the  early  part  of  the 
present  century,  the  appearance  of  a  hostile  cruiser  off  some  of  the 
towns  of  our  coast  was  no  unusual  occurrence ;  and  now,  steam  and 


OUR  NAVAL  RESERVE.  iBl 

long  range  guns  have  made  a  repetition  of  such  visits  a  matter  of 
disagreeable  certainty.  Under  such  circumstances  it  would  seem 
wise  to  have  some  scheme  for  holding  possession  of  our  own  waters, 
prepared  and  understood  before  the  coming  of  the  evil  day.  Our 
coasts  and  shores  will  be  best  defended  by  keeping  an  enemy  away 
from  them.  And  our  ports,  besides  their  submarine  mines  and 
attendant  artillery,  must  have  floating  batteries  and  movable  tor- 
pedoes, together  with  electric  lights — the  whole  arrangement  being 
under  one  management.  Besides,  the  forces  employed  should,  by 
exercises  and  combined  op>erations,  have  some  idea  of  what  they  are 
expected  to  do  and  how  it  is  to  be  accomplished.  Ifwe  are  ever 
put  to  the  test  of  war,  while  in  our  present  chaotic  condition  of 
preparation  and  loose  state  of  co-operation,  the  trial  will  be  very 
great,  to  say  the  least. 

On  the  declaration  of  hostilities,  all  the  navy  we  can  raise  will  be 
required  out  on  the  open  sea,  and  naval  volunteers  will  have  to  be 
relied  on  to  man  all  the  movable  defenses  of  our  harbors.  Our 
present  small  navy  could  spare  neither  officers  nor  men  for  such 
purposes,  even  if  the  craft  required  were  forthcoming.  As  a  nucleus 
for  our  floating  harbor  defense  we  could  use  our  smaller  coasting 
steamers,  tugs,  and  steam  yachts,  but  we  are  sadly  in  need  of 
suitable  modern,  specially  built,  harbor  defense  vessels,  as  well  as 
gun  and  torpedo  boats. 

Why  should  we  not  have  now  an  organized  body  of  naval  volun- 
teers charged  with  the  defense  of  our  harbors  and  drilled  in  the 
work  ?  Doubtless  they  would  be  ready  and  willing  to  qualify  them- 
selves for  the  performance  of  this  duty  if  they  had  fair  opportunities 
of  rendering  themselves  efficient;  but  at  present,  those  who  must  be 
relied  on  for  such  service  are  totally  without  the  necessary  instruc- 
tion, and  the  needed  tools  are  unavailable.  Even  the  obsolete 
material  in  our  possession  is  not  ready,  and  those  who  must  com- 
mand these  flotillas  lack  the  needful  experience.  The  solution  of 
the  problem  appears  to  lie  in  the  creation  of  a  permanent  naval 
reserve  and  volunteer  coast  defense  corps.  There  should  be  suffi- 
cient regulars  in  time  of  peace  to  look  after  the  stores  and  boats,  the 
remainder  being  volunteers,  who  would  have  an  annual  training. 
There  would  be  no  difficulty  in  getting  those  who  have  been  trained 
in  the  regular  service,  as  well  as  yachtsmen  and  merchantmen  inter- 
ested in  the  matter.  Every  harbor  should  have  properly  qualified 
officers  responsible  for  every  detail.     At  present,  nobody  being 
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responsible,  nobody  cares.  We  must  have  a  well  digested  plan, 
worked  out  and  familiar  to  us,  and  upon  which  we  have  already 
experimented.  The  Navy  will  need  its  trained  reserves  even  more 
than  the  Army.  Besides  its  being  easier  to  secure  an  effective  soldier 
in  our  country  than  an  efficient  man-of-war*s-man,  the  latter  will  be 
drawn  chiefly  from  a  smaller  portion  of  the  population.  The  Naval* 
Reserve  will  come  to  a  great  extent  from  those  who  dwell  on  the  sea 
and  its  tributaries :  our  fishermen,  yachtsmen,  the  crews  of  coasters 
and  deep  sea  craft,  as  well  as  the  boatmen  on  our  rivers  and  lakes. 
All  these  must  be  enrolled,  their  residences  and  employment  known, 
and  they  should  be  connected  in  some  way,  however  slight,  with  our 
regular  reserve  establishment.  Such  registration  would  place  a  most 
valuable  knowledge  of  the  maritime  resources  of  the  country  at  the 
disposition  of  the  Government.  These  people  are  to  a  great  extent  a 
non-resident  and  floating  class  of  the  population,  yet  it  would  require 
very  little  to  make  them  offer  themselves  at  convenient  localities  and 
seasons  for  certain  brief  periods  of  training. 

A  Naval  Reserve  cannot  be  established  without  incurring  some 
expense.  It  costs  much  to  take  advantage  of  all  the  modern  improve- 
ments in  arms  and  armament  and  to  be  able  to  use  them  effectively, 
but  the  nation  that  provides  for  these  things  will  be  likely  to  succeed. 
Unfortunately,  as  yet,  we  have  not  furnished  our  regular  forces,  or 
even  the  Naval  Cadets  at  Annapolis,  with  modern  equipments.  It 
also  costs  much  to  make  the  service  popular  and  efficient — but  this 
is  essential.  The  wages  and  advantages  offered  must  keep  pace 
with  those  which  the  laborer  and  artisan  enjoy. 

Our  defensive  establishments  are  an  insurance  against  national 
danger.  We  pay  without  a  murmur  high  premiums  for  insurance 
on  our  lives  and  property,  but  it  seems  to  be  with  great  reluctance 
we  contribute  to  this  most  essential  insurance.  Its  expense  will  be 
much  greater  now  than  formerly,  not  only  because  the  capital  invested 
is  greater,  but  because  other  requirements  are  greater.  Formerly 
our  ships  were  of  wood,  our  guns  inexpensive  and  small ;  there  were 
no  torpedoes,  machine  guns,  electric  lights,  or  other  costly  devices; 
the  pay  was  less  and  it  cost  but  little  for  training.  Now  all  this  is 
changed,  but  we  are  rich  and  prosperous  enough  to  endure  the 
change.  It  is  only  a  question  of  whether  the  necessary  funds  shall 
be  expended  carefully  and  deliberately  in  these  quiet  times  of  peace, 
or  recklessly  and  extravagantly  in  the  hurried  and  anxious  season  of 
danger.  When  the  country,  confronted  by  immediate  peril,  is  startled 
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by  the  revdation  of  its  utter  want  of  preparation,  it  will  then  be  too 
late. 

Every  maritime  power  except  our  own  has  ready  for  service  a 
reserve,  which  includes  not  only  sailors,  but  coast  artillery  and  volun- 
te^  torpedo  corps ;  and  so  thorough  is  the  organization  of  some  of 
these  forces  that  in  the  event  of  war  theiij  mobilization  would  be  a 
question  not  of  weeks  but  of  days.  Although  the  enrollment  of  our 
seafaring  population  should  be  complete,  it  is  not  expedient  or  neces- 
sary to  include  so  large  a  number  in  our  proposed  Reserve.  We 
need,  however,  a  Reserve  of  officers  and  men  sufficiendy  large  to 
man  all  the  additional  vessels  we  should  require  in  case  of  war,  both 
for  cruising  and  for  the  protection  of  our  harbors;  also  to  fill  the 
waste  by  sickness  and  casualties  during  war. 

Suppose,  with  our  present  small  Navy  and  limited  merchant 
marine,  we  should  begin  with  ten  thousand  men  and  officers  as  the 
necessary  number  for  our  Reserve.  This  would  about  double  our 
regular  force,  and  they  might  be  formed  into  ship*s-companies  at  the 
various  localities  where  our  Navy  is  now  represented.  Let  a  ship's- 
company,  or  several  ship's-companies,  forming  a  division,  be  organ- 
ized at  the  port  of  New  York,  for  instance.  I  am  sure  a  fine  ship*s- 
company,  completely  officered,  could  be  recruited  there  at  once  from 
officers  and  men  in  civil  pursuits  who  had  served  their  time  in  the 
regular  Navy.  These  would  take  great  pride  in  such  an  organization, 
and  would  sacrifice  a  great  deal  to  accomplish  it.  Let  them  be 
granted  the  privilege  of  using  the  old  frigate  Minnesota,  now  located 
in  the  North  River,  off  the  city,  and  employed  as  a  training  ship. 
Unfortunately  her  equipments  are  rather  ancient,  but  not  more  so 
than  in  most  of  our  ships,  which  are  fully  twenty-five  years  behind 
the  times.  Here  they  might  meet  and  organize  and  drill  and  train, 
and  I  feel  confident  they  would  take  great  pride  in  their  work.  At 
some  convenient  season  they  might  be  drafted  for  a  brief  cruise 
afloat.  Something  of  this  nature  could  be  readily  carried  out  also  at 
other  places.  Why  not  organize  into  ship's-companies  and  let  the 
officers  look  after  the  details  of  the  work  ?  They  will  do  it  willingly, 
and  are  only  too  anxious  for  the  opportunity.  In  some  such  way,  it 
strikes  me,  a  Naval  Reserve  might  be  instituted  without  any  very 
great  expense,  and  to  the  great  satisfaction  of  all  concerned.  All  it 
needs  is  the  slightest  encouragement  and  countenance  from  the  gen- 
eral Government.  There  would  have  to  be  a  headquarters  for  man- 
aging the  Reserve,  located  in  the  Navy  Department  at  Washington, 
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with  a  sufficient  staff,  drawn  partly  from  the  Reserve  itself^  and  with 
representatives  located  in  each  district. 

The  officers  and  men  of  the  Reserve,  while  undergoing  drill  and 
instruction  at  any  naval  rendezvous  or  station,  or  on  board  of  any 
vessel,  should  be  uniformed  and  cared  for  by  the  Government  and 
receive  credit  for  their  s^vice.  When  called  out  for  service  in  the 
Navy  the  Reserve  men  should  be  treated  in  all  respects  as  our 
regular  continuous-service  men,  and  given  equal  pay  and  allowances. 
The  Reserve  man  might  receive  a  small  annual  retaining  fee,  and 
while  on  drill  should  be  paid  according  to  his  grade  in  the  r^^^ular 
service.  Continuous  service  in  the  Reserve  should  be  attended  with 
the  same  privileges  and  advantages  as  in  the  regular  service.  The 
advantages  to  be  derived  from  belonging  to  the  Reserve  should  be 
made  as  attractive  as  possible  and  promulgated  to  all  interested. 
Applicants  for  enlistment  in  the  Naval  Reserve  should  be  in  sound 
health,  of  good  character,  and  not  above,  say,  thirty-five  years  of  age, 
unless  they  had  seen  previous  service  in  the  regular  Navy.  The  enroll- 
ment should  be  for  five  years,  and  the  Reserves  should  be  required  to 
drill  for  about  two  weeks  afioat  each  year  and  encouraged  to  do  much 
more  ashore.  Schools  of  instruction  should  be  available  for  the 
officers,  and  they  might  be  permitted  to  enjoy  the  courses  at  the 
War  College  and  Torpedo  Station.  Reserve  officers  should  be  allowed 
every  facility  for  perfecting  themselves  in  their  duty  by  being  attached 
to  ships  in  commission  on  certain  occasions  of  general  exercises  and 
manoeuvres,  and  at  stations  where  instruction  could  be  received.  Vessels 
ready  for  active  service,  and  manned  with  reduced  crews,  should  be  de- 
tailed for  drilling  the  Reserve,  and,  at  times,  the  men  might  be  drafted 
directly  for  brief  periods  to  the  regular  cruisers  along  our  coasts.  Ser- 
vice in  the  Reserve  should  interfere  as  little  as  possible  with  the  ordinary 
occupations  of  its  members,  and  they  should  be  permitted  to  do  their 
drilling  at  the  most  convenient  time  for  themselves.  Many  excellent 
men  who  would  like  to  join  might  not  be  able  to  have  their  berths 
kept  open  or  to  get  leave  from  their  employers  for  the  full  annual 
term  of  service  required.  Such  might  make  up  the  necessary  period 
at  different  times.  The  number  of  days'  annual  training  should  be 
sufficient  to  admit  of  some  target  firing  with  small  arms,  as  well  as 
great-gun  drill  and  other  exercises.  To  train  a  very  great  number 
of  Reserve  men  durinjj  the  same  time,  at  any  one  station,  would  be  im- 
practicable, because  accommodations  could  not  be  afforded,  to  say 
nothing  of  rifle  ranges  and  other  needed  equipments. 
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The  days  of  receiving  ships,  I  think,  are  numbered,  and  our  regulars 
will  ultimately  be  quartered  in  barracks  while  ashore.  Modern  ships 
will  hardly  be  appropriate  for  this  service,  and  the  old  hulks  cannot 
last  always.  This  change  will  be  a  great  benefit  in  many  ways.  We 
should  not,  ourselves,  like  to  live  on  shipboard  always,  neither  do  the 
men.  A  change  of  quarters  is  beneficial  to  them,  and  when  at  sea 
they  will  look  forward  with  pleasure  to  a  little  tour  of  barrack  life, 
and  from  barracks  they  will  likewise  enjoy  a  change  to  the  ship. 
Properly  equipped  barracks  at  the  different  naval  stations  would 
afford  excellent  quarters  and  a  meeting  ground  for  the  Reserves, 
There  they  could  be  organized  and  drilled  conveniently,  and  doubt- 
less it  would  be  an  advantage  to  both  Reserves  and  Regulars  to  meet 
each  other.  In  localities  where  drill  ships  could  not  be  furnished, 
drill  batteries  and  barracks  with  rifie  ranges  might  be  established  for 
the  benefit  of  the  Reserves.  In  training  our  Naval  Reserves,  practical 
efficiency  should  be  the  aim  and  object.  They  should  be  instructed 
only  in  those  things  which  bear  on  the  practical  work  they  will  have 
to  perform.  The  Reserve  is  to  meet  the  demands  of  war,  and  its 
people  should  be  trained  only  to  fight,  and  to  take  their  places  at 
short  notice  on  vessels  equipped  and  ready  for  such  an  emergency. 
The  regular  naval  contingent  would* generally  supply  ships  with  their 
leading  officers  and  men,  while  the  Reserve  would  be  called  upon  to 
furnish  the  main  fighting  portion  of  her  complement. 

The  whole  subject  of  establishing  an  efficient  Reserve  for  the 
purpose  of  furnishing  crews  to  our  fleet  in  war  is  intimately  connected 
with  that  of  manning  the  Navy  in  peace.  The  force  of  regular  men- 
of-war's-men  now  enlisted  in  the  Navy  should  assist  in  maintaining 
a  trained  and  disciplined  Reserve.  Unfortunately,  at  present,  a  very 
large  proportion  of  our  men  are  foreigners ;  but  this  is  very  wrong, 
and  might  be  greatly  changed  if  the  prospective  advantages  offered 
to  young  American  youth  who  volunteered  to  select  the  Navy  as  a 
calling  were  greater.  Liberal  rates  of  pay  must  be  offered  and 
higher  classes  of  leading  men  established;  besides,  the  position  of 
petty  officers  should  be  greatly  improved.  Then  they  should  not 
have  to  look  forward  to  an  interminable  life-long  service  of  active 
cruising,  but  be  eligible,  after  a  certain  period,  for  shore  and  harbor 
service.  A  man-of-war's-man  has  nothing  to  look  forward  to  when 
serving  but  his  bare  pay,  and  in  order  to  secure  a  good  class  of 
petty  officers  and  re-enlisted  men,  sufficient  prospective  advantages 
should  be  offered  them.    Nothing  will  so  bind  a  sailor  to  the  service 
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as  the  sure  prospect  of  being  cared  for  when  old  and  worn  out.  And 
nothing  will  more  surely  attract  a  valuable  class  of  men  to  the  Navy 
than  the  knowledge  that  their  pensions  will,  in  part  at  least,  be  con- 
tinued to  their  families.  A  service  pension  will  have  great  attractions. 
After,  say,  twenty-five  years  of  faithful  service,  all  enlisted  men  should 
be  permitted  to  retire  on  three-quarters  pay,  and  should  be  liable,  if 
under  fifty-five  years  of  age,  to  be  called  out  for  active  service  in  case 
of  emergency.  Such  men  would  need  no  training.  No  reserves  we 
can  ever  secure  will  be  equal  to  men  who  have  passed  a  term  of  active 
service  on  board  ships  of  war.  The  whereabouts  of  all  men  who 
have  served  in  the  Navy  could  be  known  at  slight  expense,  and  these 
alone  would  afford  a  most  valuable  reserve.  There  is  a  strong  desire 
on  the  part  of  men  who  have  served  to  be  identified  in  some  way 
with  the  service,  and  all  those  who  do  not  wish  to  re-enlist  should, 
on  discharge,  be  encouraged  to  join  the  Reserve. 

We  have  at  present  no  power  of  expanding  an  establishment 
barely  sufficient  for  peace  purposes,  into  a  navy  prepared  for  war. 
We  should,  at  least,  always  have  the  means  of  sending  forth  a  fleet 
with  alacrity,  and  in  sufficient  strength  to  hold  possession  of  our 
own  waters. 

Our  Revenue  Marine  might  be  recruited  from  the  Navy,  forming  a 
trained  reserve  at  all  times  ready  for  service.  Every  enlisted  man  of 
good  character,  after  having  served  a  sufficient  number  bf  continuous 
enlistments  in  the  Navy, — say  three, — might  be  eligible,  upon  recom- 
mendation, for  the  Revenue  Marine,  as  a  reward  for  faithful  conduct. 
And  this  service,  after  being  regularly  attached  to  the  Navy,  might 
be  increased  and  utilized  for  guarding  our  coast  and  instructing  the 
Reserves.  By  keeping  the  Revenue  Marine  thus  manned  by  regu- 
lars, they  would  at  all  times  be  available  for  transfer  to  fighting  ships, 
when  their  places  could  be  filled  by  less  trained  recruits.  In  this 
way  we  should  hold  in  reserve  a  strong  body  of  trained  seamen,  all 
accustomed  to  the  discipline  of  a  man-of-war  and  familiar  with  its 
requirements. 

Let  us  hope  our  people  may  soon  be  awakened  to  the  necessity  of 
putting  forth  some  of  their  vast  strength  in  the  direction  of  national 
defense.  From  our  commanding  position  we  have  looked  abroad 
across  the  seas  and  seen  no  danger  of  aggression,  and  having  no 
hunger  of  conquest,  we  have  simply  devoted  all  our  energies  to 
internal  improvement.  But  now  that  we  have  accomplished  so  much 
within  our  own  borders  and  have  accumulated  so  much  to  protect, 
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since  the  means  of  communication  are  multiplying  and  distance  is 
being  annihilated,  and  we  find  the  world  getting  smaller  and  the 
nations  nearer  together,  let  us,  like  a  giant  refreshed  by  long  peaceful 
slumber,  set  about  building  up  our  broken-down  hedges  and  repair- 
ing our  ruined  walls,  and  with  our  abundant  millions  of  accumulated 
wealth  let  us  go  forth  and  make  ourselves  impregnable. 


DISCUSSION. 

Mr.  J.  W.  Miller.* — Mr,  Chairman  and  Gentlemen  : — When  a  mere  lad — 
some  twenty  years  ago^it  was  my  good  fortune  to  be  under  the  instruction  of 
the  eminent  gentleman  whose  able  essay  we  have  heard  to-night.  I  thought 
then,  what  I  know  now,  that  in  dealing  with  the  various  professional  subjects, 
whether  seamanship,  navigation,  or  gunnery,  he  invariably  approached  them 
from  the  broadest  possible  standpoint.  It  is,  therefore,  more  of  a  pleasure 
than  a  surprise  to  me  to-night  to  note  the  zealous  and  patriotic  way  in  which 
he  has  handled  the  subject  of  the  Naval  Reserve,  and  to  find,  also,  that  he 
has  gone  into  so  many  details  regarding  the  matter ;  but  I  am  rather  afraid 
he  has  knocked  the  wind  out  of  my  sails.  However,  the  subject  is  such  a 
great  one,  especially  in  the  light  of  its  relation  to  the  country,  to  the  state, 
to  commerce,  the  various  maritime  interests,  to  yachtsmen,  the  Life  Saving 
Service,  and  the  Revenue  Marine,  that  it  is  perhaps  well  that  at  least  some 
discussion  should  be  given  to  the  essay.  With  that  end  in  view,  I  shall  take 
the  liberty  of  reading  a  few  remarks  that  I  have  written,  representing  the  view 
of  an  ex-naval  officer. 

Regarding  the  Naval  Reserve  from  the  point  of  view  of  an  ex-naval  officer, 
my  attention  is  first  drawn  to  the  fact  that  there  is  distributed  throughout  the 
country  a  large  body  of  men  who  have  formerly  been  in  the  service,  and  who, 
collectively,  might  be  made  to  be  of  great  and  immediate  value  to  the  Navy. 
Individually  they  are  scattered  so  far  and  wide  that  any  benefit  would  be  neutral- 
ized unless  they  should  be  enrolled  in  some  systematic  manner.  These  men 
consist :  First,  of  officers  who  served  during  the  War;  second,  of  recent  grad- 
uates of  the  Naval  Academy  who,  on  account  of  the  lack  of  vacancies  in  the 
various  grades,  have  been  forced  to  resign  ;  third,  of  a  small  body  of  men  who 
have  served  before  the  mast  and  who  should  be  enrolled  in  the  Naval  Reserve. 
Upon  the  second  class  the  Government  has  already  spent  money  and  time 
and  should  have  its  equivalent  in  return.  It  is  scarcely  too  much  to  state  that 
the  young  men  who  pass  four  years  at  the  Naval  Academy  and  then  leave  the 
service  should  be  forced  to  join  the  Naval  Reserve.  It  is  due  to  the  Govern- 
ment and  due  to  them  that  they  should  continue  to  render  an  equivalent  for  the 
education  received. 

*  General   Manager,   New  York,  Providence,  and  Boston  Railroad  Company,  formerly  a  Lieu- 
tenant in  the  United  Sutes  Navy. 
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The  enrollment  of  all  the  above  classes  should  be  on  the  basis  of  rank  and 
rating  which  they  had  on  leaving  the  service,  provided  they  are  physically, 
mentally,  and  morally  qualified.  £x-naval  officers  (from  the  regular  service) 
should  also  be  entitled  to  the  rank  of  their  date  or  grade,  provided  that  they 
can  pass  an  examination  corresponding  to  that  of  their  contemporaries  in  the 
regular  service,  and  that  they  could  bring  to  the  Naval  Reserve  a  force  in  men 
and  discipline  equal  to  the  command  of  their  date  and  grade  in  the  regular 
service.  It  will  thus  be  seen  that  an  ex-naval  officer  could  not  by  virtue  of  his 
former  rank, /^r  x^,  obtain  high  position,  but  must  add  thereto  work  and  brains 
in  forming  and  systematizing  gun's-crews,  divisions,  ship's  companies,  naval 
brigades  and  squadrons,  until  the  result  of  his  labors  raises  him  from  the 
lower  rank  in  which  he  left  the  service  through  intermediate  ranks  to  the 
highest  obtainable. 

To  enlist  the  interest  of  the  persons  mentioned  above,  some  inducements 
similar  to  those  given  the  militia  must  be  offered.  In  order  to  combine  the 
personnel,  the  coast  and  lakes  should  be  divided  into  geographical  districts.  A 
gunnery  vessel  should  be  stationed  at  the  headquarters  of  each  district ;  this 
vessel  to  be  used  for  port  drill  only,  and  to  be  analogous  to  the  militia  "  armory." 
The  vessel  should  be  commanded  by  a  regular  officer,  with  the  greater  part  of 
a  small  crew  composed  of  "continuous  service  *'  men  retired  ;  a  paymaster  to 
enroll  all  seafaring  men  who  volunteer,  and  to  keep  record  of  the  same ;  but  these 
seafaring  men  should  not  be  entitled  to  join  the  Naval  Reserve  until  they  qualify 
in  the  regular  gun's-crews,  divisions,  naval  brigades,  etc.,  of  the  district.  Their 
qualifications  to  be  determined  by  a  Board  of  Control  consisting  of  a  "district 
captain  "  and  five  commissioned  officers  of  Reserve.  Each  district  to  be  divided 
into  ship's  companies  of  lOO  each  with  their  officers.  Ship's  companies  to  con- 
sist of  two  divisions;  each  division  to  comprise  two  gun's-crews  with  their 
proper  officers. 

Objections  may  be  raised  to  dividing  the  Naval  Reserve  by  districts  as  out- 
lined above.  The  rights  and  laws  of  States  may  interfere.  In  forming  a 
Nati9nal  Naval  Reserve,  the  traditions  hostile  to  centralizing  armed  forces 
may  feel  outraged  and  the  scheme  may  become  unpopular.  The  better 
policy  may  be  to  allow  each  State  to  form  its  own  sea  militia  in  the  same 
manner  as  it  does  its  regiments,  the  general  Government  providing,  on  the 
request  of  the  Governor,  such  ships,  material  and  officers  for  instruction 
as  the  State  may  desire.  The  advantages  of  this  system  would  be  a  praise- 
worthy rivalry  between  the  commonwealths,  a  local  development  of  maritime 
interest  on  the  seaboard  and  lakes,  and  above  all,  at  least  an  enrollment  of 
seafaring  men  who  in  case  of  war  would  be  at  once  available,  and  who  when 
called  into  active  service  would  be  credited  to  the  quota  of  the  State  from 
which  called.  This  latter  point  is  important :  at  the  outbreak  of  the  Rebellion 
no  data  of  this  kind  existed,  and  neither  the  Navy  nor  the  individual  States 
got  the  credit  for  sea-going  volunteers.  The  consequence  in  the  past  was,  as 
it  is  in  the  present,  and  will  be  in  the  future,  that  the  Navy,  though  regarded 
with  pride,  was  not  close  to  the  hearts  of  the  population. 

The  Naval  Reserve  commanded  by  ex-naval  officers  and  organized  by  States 
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will  bring  the  Navy  scattered  over  the  globe  into  more  intimate  union  with  the 
country,  the  States  and  the  people. 

Lieutenant  J.  CSoley,  U.  S.  N.  (Retired). — Mr,  Chairman  and  Gentlemen: 
— It  is  a  very  fortunate  thing  that  we  are  going  to  discuss  a  matter  here  this 
evening  upon  which  we  all  agree,  and  that  is  the  necessity  of  a  Naval  Reserve  ; 
and  in  view  of  the  fact  that  we  are  all  agreed  on  the  necessity  of  it,  it  is 
unnecessary  to  criticise  and  condemn  it. 

What  we  want  to  do  to-day  is  to  try  and  unite  all  our  opinions  in  such  a 
manner  as  to  develop  a  permanent  and  feasible  organization.  The  nautical 
taste  of  our  people  is  so  strong  that  they  will  readily  go,  particularly  those  in 
the  seaboard  States,  into  any  organization  which  has  a  naval  basis. 

We  have  seen  that,  apart  or  outside  of  the  service,  the  efforts  made  by  gen- 
tlemen who  are  fond  of  the  sea,  and  who  are  devoted  to  aquatic  pursuits  for 
their  own  amusement,  have  touched  the  keynote  of  the  necessities  of  our  situa- 
tion to-day.  We  want  a  Naval  Reserve  ;  the  only  question  is,  how  is  the  best 
way  to  obtain  it.  In  the  first  place  this  able  essay  makes  it  absolutely  unneces- 
sary to  dilate  on  the  necessity  for  a  Naval  Reserve.  We  all  know  how  much 
we  need  it ;  we  all  want  it,  and  we  are  all  going  to  have  it,  but  up  to  this  time 
we  have  been  in  a  state  of  apathy.  The  whole  nation  has  been  in  a  state  of 
apachy.  We  have  stood  still  and  been  willing  to  see  other  nations  build  vessels, 
thinking  we  could  build  ours  after  war  had  been  declared  by  some  foreign 
nation.  But  that  has  been  proved  to  be  practically  an  impossibility.  We 
have  got  to  build  vessels  for  ourselves  and  now.  We  have  got  to  build  more 
vessels,  and  the  more  we  build  the  better  ones  we  will  build. 

I  want  to-night  to  propose  a  method  for  a  plan  for  a  Naval  Reserve  which 
I  think  will  be  feasible.  Our  peculiar  federal  relations  make  the  subject  a 
very  delicate  one  to  handle  where  it  comes  to  a  matter  of  military  organiza- 
tion. The  European  organizations  are  suited  to  the  nations  to  which  they 
belong ;  none  of  them  will  suit  our  peculiar  conditions.  The  federal  relations 
provide  for  certain  contingencies  which  are  unknown  amongst  foreign  nations  ; 
their  commercial  relations  are  also  different  from  ours. 

Now  we  have  had  a  bill  presented  in  Congress,  and  the  thanks  of  the  service 
are  due  to  the  Senator  from  Tennessee  for  the  valuable  services  he  has 
rendered  to  the  country  and  to  the  service  in  presenting  his  bill.  Even  if  it  is 
only  a  bill,  we  have  passed  the  threshold.  We  have  been  living  in  a  state  of 
apathy  heretofore,  and  now  in  the  Senate  of  the  United  States,  and  amongst 
gentlemen  who  are  devoted  to  yachting  and  aquatic  pursuits,  and  in  the  Navy, 
we  see  the  spirit  cropping  out  all  over,  everywhere,  of  a  desire  to  establish  a 
Naval  Reserve,  and  it  shows  the  bond  of  sympathy  between  sailors.  And 
we  sailors,  all  of  us,  have  got  to  take  hold  and  man  the  deck  tackles ;  we  have 
got  to  lift  the  anchor  from  the  sea  of  apathy  and  take  hold  and  do  our  best 
for  the  service.  We  are  all  going  to  work  for  the  service  ;  nothing  can  be  done 
in  opposition  to  one  another.  The  only  thing  that  we  have  got  to  do  is  to  work 
together  and  develop  a  suitable  plan,  and  the  bill  for  the  Naval  Reserve  which 
has  been  introduced,  as  I  have  said,  I  consider  a  great  boon  to  the  service ; 
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bat  I  do  not  suppose  that  the  honorable  Senator  vho  introdoced  it  considers 
that  it  is  condasive  in  its  present  form,  and  I  speak  with  a  great  deal  of  hesi- 
tation  when  I  say  anything  that  approaches  towards  a  criticism  of  it,  because 
I  am  sare  that  with  his  experience  in  the  halls  of  Congress,  and  particalarly 
daring  the  war,  that  the  Senator  from  Tennessee  has  studied  the  matter  of 
federal  relations  mach  more  closely  than  I  haTC.  I  can  only  speak  from  the 
standpoint  of  my  associations  with  other  men,  who  belong  to  militia  organiza- 
tions, who  are  in  business,  and  whom  I  am  constantly  meeting  from  day  to  day. 
Therefore,  I  am  not  going  to  criticise  the  bill  at  all,  as  far  as  the  Naval  Reserve 
is  concerned,  hut  I  do  hope  that  when  it  comes  to  be  more  carefully  studied, 
some  of  its  provisions  may  be  changed,  and  the  plan  that  I  am  going  to  propose 
looks  towards  such  a  change. 

In  the  third  section  of  the  bill  it  is  provided  that  the  officers  shall  be  selected 
and  commissioned  by  the  State  authorities,  and  I  agree  with  it  there  entirely ; 
but  after  that  it  says,  "  If  found  qualified  by  the  Board  of  Naval  Officers,  they 
may  be  commissioned  by  the  President,  but  the  holders  of  such  commissions 
have  no  claims  upon  the  United  States  for  pay  or  compensation."  It  seems 
that  this  is  very  anomalous,  because  the  officers  are  commissioned  in  the  first 
place  by  the  State  authorities,  and  after  the  State  has  given  sanction  to  that 
commission  they  are  to  be  examined  by  the  naval  officers  to  see  if  the  State 
ought  to  give  that  sanction,  and  then  they  are  to  be  commissioned  by  the 
President,  but  after  they  are  commissioned  by  the  President  they  shall  have 
no  claim  on  the  United  States  for  pay  or  compensation. 

In  the  Whitthome  bill  I  have  found  another  subject  which  I  approach  with  the 
greatest  hesitation,  but  as  it  has  already  been  spoken  of  in  the  essay  of  the 
evening,  I  think  it  deserves  serious  consideration.  Mention  has  been  made  of 
the  necessity  for  paying  a  mileage  or  a  subsidy  for  vessels  to  be  used  in  the 
service.  Now,  so  far  as  foreign  nations  are  concerned,  it  is  very  true  that  in 
France  the  mercantile  marine,  with  its  maritime  inscription,  provides  for  the 
payment  of  large  subsidies  to  vessels  and  for  the  enrollment  of  men.  But  ve 
do  not  live  under  the  same  military  organization  as  that  of  France,  or  one 
similar  even  to  the  English  service.  In  the  English  mercantile  marine  I  grant 
that  they  pay  large  subsidies  for  mail  packets,  but  it  is  paid  for  handling  the 
mail,  and  not  with  regard  to  the  availability  of  the  vessel  for  the  service.  It 
is,  however,  provided  there  in  connection  with  the  admiralty  laws  that  vessels 
available  in  case  of  war  may  be  called  for  and  classed  among  ships  available, 
and  shipowners  are  requested  to  send  in  plans  of  their  ships.  If  vessels  are 
approved  it  is  because  they  could  easily  be  used,  and  they  are  given  preference 
by  the  Government,  which  is  informed  as  to  the  details  of  construction,  equip* 
ment,  arrangement  of  bulkheads,  etc.  These  vessels  are  only  to  be  called  for 
in  case  of  war  and  paid  for.  The  shipowners,  it  is  true,  have  asked  extra 
compensation,  but  have  not  been  subsidized.  The  English  mercantile  marine 
is  the  largest  in  the  world.     That  is  as  far  as  they  have  been  able  to  gow* 

Now,  in  reference  to  building  up  our  mercantile  marine  :  we  want  to  secure 

^mercantile  marine  and  the  establishment  of  the  Naval  Reserve,  but  the  build* 

up  of  our  commerce  and  of  our  mercantile  marine  must  wait,  for  our  com* 
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merce  depends  upon  business  considerations,  and  when  it  is  best  to  do  so  we 
will  have  the  commerce  under  our  flag,  but  it  is  not  best  to  have  it  now,  and 
therefore  we  do  not  want  it.  If  you  have  the  Naval  Reserve  wait  for  commerce, 
or  make  it  in  any  way  dependent  on  commerce,  you  will  have  no  Reserve.  The 
question  of  our  maritime  supremacy  depends  on  matters  connected  with  the 
tariff,  and  merchants  and  Congressmen  must  settle  them.  Try  to  connect  your 
Reserve  with  political  measures  and  you  kill  it.  We  cannot  go  to  work  to  build 
up  the  mercantile  marine,  but  we  can  build  up  the  Naval  Reserve.  Make  it 
possible  for  us  to  build  vessels  and  our  merchants  will  do  it,  but  not  by  sub- 
sidies. In  the  first  place  the  word  is  abhorrent  to  the  average  American,  but 
allowing  a  rebate  on  dutiable  articles  would  give  shipbuilding  an  impetus 
together  with  building  in  private  yards.  As  far  as  the  personnel  is  concerned, 
the  English  system  has  only  been  partially  successful. 

Now  there  is  another  point  to  touch  upon,  and  that  is  the  organization  of  naval 
volunteers,  which  will  lead  more  than  anything  else  to  cultivate  the  sense  of 
sympathy  between  the  people  and  the  service  ;  and  naval  officers  must  do  a 
large  share  and  render  their  best  assistance  in  every  way  in  order  that  they 
may  strengthen  themselves  with  the  people.  More  attention  should  be  paid  to 
improving  our  relations  with  the  civil  authorities.  The  civil  authorities 
represent  the  will  of  the  people ;  and  the  establishment  of  closer  relations 
with  these  officers  will  tend  to  create  an  interest  in  this  matter  which  in 
time  will  lead  to  a  good  result.  Now,  that  I  may  offer  an  example  I  will 
mention  the  manoeuvres  at  Newport,  which  has  an  admirable  harbor,  but  we 
want  to  make  the  people  feel  that  we  are  doing  something  by  the  fleet  exercises, 
and  if  the  subject  of  the  defense  of  the  principal  seaports'like  New  York  or 
Boston  should  be  entered  into,  the  whole  question  debated  in  the  War  College, 
and  then  if  a  fleet  could  go  through  their  manoeuvres  here,  or  in  Boston,  or  Phila- 
delphia, to  show  from  this  what  can  be  done  in  defense  of  those  ports,  people 
will  realize  that  the  service  is  doing  something  for  them.  The  moment  that 
they  realize  that  we  are  working  actively  for  them  they  will  turn  around  and 
work  actively  for  us. 

I  do  not  agree  with  the  point  made  in  the  essay,  that  the  law  providing  for  a 
Naval  Reserve  should  deal  only  with  general  terms.  The  time  is  past  when  we 
shall  treat  any  important  measure  in  general  terms.  When  I  first  began  to  think 
about  the  matter  of  the  Naval  Reserve,  my  attention  was  attracted  to  it  by  the 
duties  to  which  I  was  assigned  in  Europe,  where  I  had  to  study  particularly  the 
connection  between  the  civil  and  the  military  administration  of  the  French 
marine,  and  from  my  studies  there,  and  my  training  as  a  naval  officer,  I  felt  that 
the  organization  of  the  Naval  Reserve  must  be  directed  by  the  central  govern- 
ment, and  that  the  whole  organization  should  be  under  the  control  of  the  Secre- 
tary of  the  Navy;  but  the  more  I  have  talked  with  men  in  civil  life,  and  men  who 
are  interested  in  these  matters,  I  find  that  there  is  a  strong  desire  to  belong  to 
the  Naval  Reserve,  but  a  feeling  that  the  Naval  Reserve  should  be  on  the  same 
basis  as  the  militia,  and  the  plan  which  I  offer  and  for  which  I  ask  the  severest 
criticism,  being  perfectly  ready  to  yield  any^point  that  does  not  seem  to  be 
desirable,  is  this  :  the  Government  has  been  for  years  training  officers  and  men 
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at  Annapolis  and  in  the  training  squadrons,  and  of  these  a  large  portion  have 
gone  into  civil  life.  What  better  reserve  do  you  want  than  these  very  men 
who  have  had  an  edacation  from  the  Government,  with  support  in  their  early 
years  whether  as  cadet  or  apprentice,  and  who  have  now  gone  into  civil 
life  ?  Cut  these  people  have  been  suffered  to  drift  out  of  sight.  Now  this  i» 
the  reserve  which  is  of  the  first  importance  and  which  you  can  get  The  whole 
Navy  should  look  after  this.  These  men  were  brought  up  in  oar  schools, 
trained  in  our  methods,  and  are  familiar  with  our  discipline ;  they  have  been 
trained  and  been  paid  for  that  training,  and  those  are  the  men  who  belong  to  the 
Navy.^  Make  these  men  officers  and  petty  officers;  get  a  certain  amount  of 
drill  four  or  five  days  each  year,  but  get  hold  of  those  men.  Those  are  the 
first  reserves ;  they  belong  to  the  Government  and  it  is  entitled  to  use  them. 

Now,  in  regard  to  the  second  reserve ;  as  I  said  before,  it  is  a  delicate 
matter  to  handle  because  of  our  peculiar  federal  relations.  We  never  want 
to  come  in  opposition  to  those  federal  relations,  and  yet  at  the  same  time  we 
want  to  manage  so  that  there  will  be  a  quota  of  men  following  the  sea,  ready 
for  service  in  time  of  war.  In  the  last  war  we  didn't  have  that  quota.  The 
States  were  called  upon  to  furnish  their  men  and  they  were  put  in  the  Army, 
and  after  some  length  of  time  the  Navy  got  them  back,  but  it  was  not  for  some 
time.  In  the  interval  it  was  difficult  to  get  men  in  the  Navy.  Now  it  only 
requires  volunteers.  They  will  only  volunteer  in  the  expectation  of  some 
return.  Call  it  the  naval  militia  or  naval  reserve.  This  is  a  matter  that  re- 
quires some  serious  thought.  All  I  say  about  it  is,  that  we  want  to  induce  the 
seaport  States  to  form  a  naval  militia,  leaving  to  them  the  organization, 
uniform,  drill,  and  other  affairs.  The  Government  should  assist  them  by  every 
means  in  its  power,  loan  them  ships,  guns  and  ammunition,  and  drill  officers  if 
they  want  them.  But  remember  that  it  is  a  volunteer  organization  which  will 
be,  if  properly  handled,  a  powerful  auxiliary  to  the  Navy. 

Now,  I  do  not  believe  in  talking  about  any  plan  unless  it  proposes  something 
definite  to  be  done.  I  have  already  had  some  conversation  with  the  Adjutant 
General  of  the  State  of  Massachusetts  with  regard  to  this  plan,  and  I  find  that 
under  the  law  it  is  perfectly  feasible,  and  although  the  plan  has  not  been 
definitely  settled  upon,  it  will  require  some  legislation  which  I  do  not  think 
there  will  be  any  trouble  in  getting.  I  wish  to  quote  from  the  Constitution  of 
the  State  of  Massachusetts  : 

"Chap.  II,  Sec.  VII. — The  Governor  of  this  commonwealth,  for  the  time 
being,  shall  be  the  commander-in-chief  of  the  army  and  navy,  and  of  all  the 
military  forces  of  the  State  by  sea  and  land  ;  and  shall  have  full  power  by  himself, 
or  by  any  commander,  or  other  officer  or  officers,  from  time  to  time,  to  train, 
instruct,  exercise,  and  govern  the  militia  and  navy  ;  and  for  the  special  safety 
of  the  commonwealth  to  assemble  in  martial  array  and  put  in  warlike  posture 
the  inhabitants  thereof,  and  to  lead  and  conduct  them,  and  with  them  to  en* 
counter,  repel,  resist,  expel  and  pursue  by  force  of  arms,  as  well  by  sea  as  by 
land,  within  or  without  the  limits  of  this  commonwealth,  etc.,  etc." 

It  is  proposed  to  form  a  Naval  Reserve,  or  rather  a  Naval  Battalion,  and 
'Except  as  regards  the  Naval  Battalion  you  will  not  find  the  plan  differs  very 
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much  from  the  one  in  the  essay.  It  is  proposed  to  form  ship's  companies  at 
the  principal  seaports,  and  though  I  quote  the  State  of  Massachusetts  as  an 
example,  it  is  perfectly  feasible  to  take  hold  of  it  in  the  same  manner  in  New 
York  and  in  Connecticut  or  any  of  the  seaboard  States ;  but  take  Massachu- 
setts  for  example.  It  is  proposed  to  form  one  ship's  company  of  one  hundred 
men  each,  one  at  Gloucester,  one  at  Marblehead,  one  at  Salem,  two  at  Boston, 
one  at  Plymouth,  one  at  Provincetown,  and  one  at  New  Bedford.  They  will  give 
about  a  thousand  men  for  the  Naval  Battalion.  The  ship's  companies  are  to 
be  formed  into  divisions  of  fifty  men  each  and  gun's-crews.  The  officers  are 
to  be  obtained  in  exactly  the  same  manner  as  the  officers  of  the  State  militia 
are  obtained.  The  whole  force  will  report  directly  to  the  Adjutant  General  of 
the  State,  because  it  is  of  no  use  to  have  a  double  military  organization  in  the 
State,  as  it  requires  too  much  machinery.  But  in  the  Adjutant  General's  office 
of  the  State  there  is  now  a  complete  record  of  all  the  able-bodied  men  liable 
to  military  service,  all  it  requires  in  addition  is  their  occupation.  Naturally 
the  seafaring  men  who  volunteer  in  the  Naval  Battalion  should  have  an  armory 
at  each  seaport,  and  the  men  instructed  fully  in  the  working  of  rifles  and  such 
things  as  they  require  on  shore.  They  should  ask  the  general  Government  to 
loan  them  a  monitor  which  may  be  moved  from  one  port  to  another  at  certain 
seasons  during  the  year,  to  stay  in  each  station  for  one  or  two  weeks,  in  order 
to  allow  gun-crews  in  turn  to  get  proper  practice  and  go  on  board  and  get  that 
drill,  and  then  in  the  summer  time  it  is  proposed  that  the  crews  should  be  sent 
to  sea  for  two  or  three  weeks,  and  on  board  ship  they  should  be  given  exercises 
at  sea-firing  at  the  target  and  so  on. 

Lieutenant  R.  P.  Rodgers,  U.  S.  N. — I  have  read  Captain  Cooke's  capital 
paper  with  the  greatest  interest,  and  regard  his  presentation  of  this  important 
and  popular  question  as  most  fortunate  ;  and  as  the  creation  of  a  Naval 
Reserve  is  being  generally  considered  throughout  the  country,  it  is  wise  to 
have  it  fully  discussed  before  the  Naval  Institute. 

I  presume  all  who  have  given  attention  to  the  question  under  discussion 
would  agree  that,  from  a  naval  or  military  point  of  view,  the  best  personnel 
for  a  Naval  Reserve  would  be  obtained  from  a  sufficiently  large  body  of  well 
trained  men  who  have  already  served  a  prescribed  term  of  years  in  the  regular 
Navy  and  have  retired  from  active'  naval  service,  either  on  a  small  retaining 
pension,  or  to  other  duties  nearer  home  in  one  of  the  Government  services 
which  should  be  regarded  as  a  part  of  the  Naval  Establishment,  viz.,  the 
Revenue  Marine,  the  Life-Saving  Service,  the  Light  House  Service,  the  Coast 
Signal  Service,  the  Coast  Survey,  the  Fish  Commission.  But  while  this  plan 
may  be  the  most  effective  and  rational  for  a  country  mindful  of  its  coast  defense 
and  naval  prestige,  and  is  in  general  that  of  foreign  powers  such  as  England, 
France,  Germany,  Italy,  etc.,  yet  all  must  concur  that  under  our  American 
system  it  is  impracticable  in  its  entirety.  There  is  no  reason,  however,  why  it 
should  not  be  carried  out  in  a  measure,  provided  the  necessary  legislation  were 
secured ;  but  even  then  the  Reserve  thus  secured  from  our  small  naval  force 
would  be  insufficient  to  meet  the  demands  of  war,  which  entail  a  large  increase 
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of  our  fleet,  with  its  vessels  of  various  modem  types — annor-clads,  craisers, 
coast-defense  vessels,  torpedo  boats,  etc. 

Granted  this,  the  next  plan  which  suggests  itself  to  many  as  most  desirable  is 
a  National  Naval  Reserve,  drawn  by  voluntary  enlistment  from  the  mercantile 
marine  and  that  portion  of  the  population  finding  employment  on  the  water ; 
controlled,  trained,  and  maintained  by  the  national  Government.  While  this 
plan  presents  most  desirable  features,  it  offers  some  objections,  the  chief  of 
which  are  cost,  difficulties  of  administration,  and  the  insufficiency  of  the  trained 
force  so  enrolled  to  meet  alone  the  demands  and  needs  of  the  country. 

The  third  plan  of  enrolling  in  the  coast  and  lakeboard  States,  as  additional 
to  the  force  possible  under  plans  i  and  2,  a  naval  militia  from  which  organized 
commands  may  be  voluntarily  formed  after  the  method  of  the  National  Guard, 
presents  features  which  ofifer  returns  in  point  of  numbers,  organization,  train- 
ing,  and  local  interest  and  support,  which  probably  can  be  obtained  in  no 
other  way  in  this  country  at  so  small  an  expenditure. 

The  subject  of  creating  Naval  Reserves  in  the  United  States  has  been  dis- 
cussed by  naval  officers  and  others  for  some  years  past,  and  while  there  have 
been  published  many  general  ideas  relating  to  it,  there  has  not,  I  believe,  been 
presented  any  definite  plan  for  the  creation  of  a  Reserve  of  men,  officers,  and 
auxiliary  naval  vessels  adapted  to  the  country's  needs  for  the  defense  of  the 
coasts  and  the  manning  of  the  fleet  in  time  of  war,  until  the  present  session  of 
Congress,  when  Mr.  Whitthorne  introduced  his  bill  for  this  purpose  in  the 
House  of  Representatives.  It  is  true  that  Mr.  Whitthorne  had  introduced  a 
similar  measure  into  the  Senate  during  the  last  session  of  the  last  Congress, 
but  that  bill,  presented  near  the  close  of  the  session,  was  not  nearly  so  com- 
prehensive and  far-reaching  as  the  one  which  he  has  now  framed,  and  which  is 
now  before  the  Naval  Committees  of  both  houses  for  discussion. 

A  careful  examination  of  this  bill,  to  which  Captain  Cooke  has  this  evening 
referred,  and  to  which  he  has,  I  think  I  may  say,  given  his  assent  and  support, 
will  show  that  it  affords  authority  and  machinery  for  the  executive  branch  of 
the  Government  to  ascertain  the  nautical  or  naval  population  of  the  country,  to 
prescribe  and  superintend  in  general  the  organization,  instruction  and  training 
of  the  personnel  of  the  various  branches  of  the  Reserves  enrolled,  and  to 
secure  the  war  services  of  the  best  United  States  merchant  steamers  which 
may  be  adapted  for  the  purpose  of  increa^ng  our  comparatively  small  number 
of  cruisers — to  prey  upon  the  enemy's  commerce,  to  engage  similar  cruisers, 
to  accompany  the  fleet  as  scouts,  despatch  and  torpedo  vessels,  etc. 

I  invite  your  attention  to  the  several  sections  of  the  bill  and  venture  to 
present  to  you  my  views  upon  them. 

Section  i  provides  for  the  enrollment  of  a  Naval  Militia  (unorganized)  in 
the  States  and  Territories  bordering  on  the  sea  and  lake  coasts  and  navigable 
rivers ;  to  include  all  men,  between  the  ages  of  18  and  45,  engaged  in  naviga- 
tion, the  construction  of  ships  and  crafts,  ship-owners  and  employes,  yacht- 
owners  and  members  of  yacht  clubs,  and  all  ex-officers  and  ex-enlisted  men  of 
the  Navy. 

This  section  should  be  regarded  as  of  great  importance,  as  establishing  the 
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right  of  the  'Government  to  the  services  of  a  certain  portion  of  its  citizens  for 
duty  in  the  naval  establishment,  as  well  as  in  the  army,  in  the  event  of  war. 

Under  the  existing  militia  laws  all  persons  between  the  ages  of  18  and  45 
shall  be  enrolled  in  the  militia.  But  as  no  naval  enrollment  has  heretofore 
been  made,  no  provision  has  ever  existed  for  assigning  naval  quotas  to  States 
in  case  of  war,  and  during  the  civil  war  great  difficulty  was  found  in  supplying 
sufficient  men  to  man  the  fleet.  In  fact,  it  was  only  by  arrangement  and  adjust- 
ment between  the  Navy  and  War  Departments,  by  which  some  of  those  drafted 
or  forming  part  of  the  States'  quotas  could  be  and  were  transferred  from  the 
Army  to  the  Navy,  that  men  were  to  be  had  in  sufficient  numbers  for  our  ships. 
This  section  provides  for  this  deficiency  in  the  future,  and  under  it  the  Gov- 
ernment will  be  in  position  to  know,  with  sufficient  exactness,  the  number  of 
men  available  for  naval  duty,  and  to  assign  the  naval  quotas  for  the  States. 
'  Letters  received  at  the  Navy  Department  in  answer  to  a  circular  addressed 
to  the  authorities  of  different  States  indicate  that  but  little  difficulty  will  be 
encountered  in  executing  the  requirements  of  this  section. 

Sections  2  and  3  provide  for  the  organization  of  certain  commands  under  the 
State  militia  laws  by  voluntary  methods,  indicate  the  units  of  organization, 
and  prescribe  that  the  further  organization,  equipment,  and  officering  of  these 
shall  be  subject  to  regulations  established  by  the  President ;  thus  ensuring 
uniformity  throughout  the  country. 

The  Naval  Reserves  of  this  branch  are  under  this  plan  to  be  divided  into 
two  bodies  or  branches  : 

1.  The  Naval  Reserve  Artillery. 

2.  The  Naval  Torpedo  Corps. 

The  first  to  be  trained  to  the  use  of  guns,  rifles  and  other  small  arms,  the 
handling  of  boats,  target  practice  afloat  and  ashore,  and  be  made,  as  far  as 
practicable,  acquainted  with  man-of-war  life  and  discipline.  In  time  of  war 
this  force  furnishes  the  fleet  with  gunners  and  men  trained  to  the  use  of  arms 
of  all  kinds. 

The  second,  to  be  trained  to  the  use  of  torpedoes,  torpedo  boats,  mines, 
mine-laying,  countermining,  electric  search  lights,  etc.,  furnishes  the  crews  of 
torpedo  vessels  and  boats,  and  the  torpedo  complements  of  other  vessels. 

The  battery  of  Naval  Reserve  Artillery  is  to  consist  of  not  less  than  80  men. 
This  force  would  furnish  five  full  gun's-crews  of  16  men  each,  or  ten  half  crews 
of  8  men  each,  which  is  nearly  the  exact  number  required  to  man  the  battery 
of  six  5-inch  B.  L.  R.  and  six  R.  F.  G.  or  machine  guns,  prescribed  for  the 
battery  of  an  auxiliary  cruiser. 

The  crew  of  the  Naval  Reserve  Torpedo  Corps  is  also  placed  at  16.  This  is 
the  numbet  generally  assigned  torpedo  boats  abroad,  and  admits  of  easy  devel- 
opment or  assemblage  into  a  mining  crew. 

While  these  sections  indicate  the  general  features  of  organization,  the  details 
of  such  are  left  to  the  Navy  Department,  under  the  President,  and  would 
doubtless  be  arranged  by  a  board  appointed  by  him. 

Section  4  resembles  the  corresponding  section  in  the  United  States  Statutes 
for  calling  out  the  militia.    But  as  the  training  of  the  Naval  Reserves  must  differ. 
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from  that  o£  the  National  Guardsman  in  that  the  latter  receives  his  instruction 
and  drill  at  home,  in  the  hours  of  rest  or  leisure,  while  with  the  Naval 
Reserve  men  these  must  be  carried  on  at  points  removed  from  the  homes  of 
some,  and  in  batteries,  vessels,  or  boats  especially  adapted  for  the  purpose. 
These  conditions  entail  certain  expenses  for  transportation,  compensation  for 
labor  lost,  etc.;  and  in  order  that  this  naval  training  may  be  effective,  and  commen- 
surate with  the  expenditure  made,  it  is  essential  that  it  should  be  continuous 
through  a  period  of  several  days  or  weeks,  and  for  this  reason  the  second  and 
third  conditions  under  which  the  President  may  call  out  the  Naval  Reserves 
(for  annual  drill  and  training)  are  added. 

So  much  of  the  bill  relates  to  the  Reserves  organized  under  State  laws. 

It  may  be  objected  that  there  are  constitutional  difficulties  in  prescribing^ 
regulations  concerning  the  organization,  instruction,  and  equipment  of  the 
commands  of  the  several  States,  but  in  reply  I  would  refer  to  the  present 
militia  laws  which  have  existed  in  the  United  States  Statutes  from  the  founda- 
tion of  the  Government,  and  which  contain  prescriptions  much  more  detailed 
than  any  to  be  found  in  the  Whitthorne  bill.  I  believe  Mr.  Whitthorne  has 
studied  the  constitutional  aspect  of  the  bill  from  the  strict-construction  point  of 
view  and  feels  secure  in  his  position. 

Sections  9,  10,  11  provide  for  the  enrollment  of  another  class  or  branch  of 
Reserves,  known  under  the  bill  as  the  Navigating  Naval  Reserve,  which  may 
be  regarded  as  the  national  contingent  of  the  Naval  Reserve  forces. 

This  class  will  be  drawn  from  the  officers,  quartermasters,  seamen,  engineers, 
firemen  and  others  employed  in  merchant  steamers,  and  yachtsmen.  The  offi- 
cers and  men  must  qualify  before  a  naval  board,  and  are  to  be  voluntarily 
enrolled  in  the  Navigating  Naval  Reserve  for  periods  of  five  years.  When  so 
enrolled,  they  will  be  obliged  to  report  once  each  year  at  a  naval  rendezvous, 
and,  upon  their  continued  fitness  being  established,  they  will  receive  certain 
graded  compensations  or  retaining  fees. 

This  body  of  officers  and  men  would  be  separately  enrolled,  and  it  WQuld 
have  no  organization  or  military  coherence  beyond  the  chance  association  in 
steamships  which  might  be  taken  into  the  public  service  and  in  which  officers 
and  men  might  continue  to  serve.  It  would  be  desirable,  and  the  endeavor 
should  be  made,  to  give  this  class  a  certain  amount  of  annual  training  and 
instruction  when  the  difficulties  of  doing  so  can  be  overcome.  But  in  creating 
this  branch  of  Reserves  the  Government  would  as  a  rule  expect  to  reap  greater 
advantages  from  the  qualities  already  acquired  in  the  every-day  occupation  of 
its  personnel  than  from  the  result  of  the  small  amount  of  naval  training  which 
it  might  be  possible  to  give. 

The  duties  of  the  men  of  this  branch,  while  of  the  greatest  importance,  do 
not  necessitate  training  to  the  use  of  naval  weapons.  Men  and  officers  in  time 
of  war  would  be  detailed  to  vessels  to  which  a  complement  of  trained  gunners 
or  torpedoists  were  also  assigned,  and  thus  complete  the  ship^s  company. 

It  is,  however,  much  to  be  desired  that  the  officers  of  the  Navigating  Reserve 
should  associate  themselves  with  the  local  organizations  at  their  home  ports 
and  embrace  every  opportunity  for  securing  the  benefits  of  its  instruction  and 
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drill,  and  thereby  add  to  their  seamanlike  qualities  the  habit  of  commanding 
trained  men. 

These  sections  also  authorize  the  temporary  voluntary  enrollment  of  a  steam 
yacht,  or  yachts,  which  may  be  adapted  for  certain  services  as  auxiliary 
naval  vessels  to  take  part  in  the  naval  manoeuvres  of  the  fleet,  or  in  other 
naval  drills  for  the  purpose  of  instructing  their  personnel  in  the  use  of  naval 
weapons  and  the  art  of  naval  warfare.  The  advantages  of  this  clause  I  believe 
will  be  apparent  to  many  of  the  yachtsmen  of  the  country  who  have  shown  so 
much  interest  and  who  have  taken  so  prominent  a  part  in  the  Reserve  move* 
ment. 

There  yet  remains  a  most  important  clause  in  this  section  which  authorizes 
(although  it  does  not  command)  the  enrollment  of  the  personnel  of  the  Life 
Saving  Service,  Light  House  Tender  Service,  Coast  Signal  Service,  and  the 
Revenue  Marine  in  the  Naval  Reserves. 

The  men  of  these  services  (the  Coast  Survey  and  Fish  Commission  are 
already  manned  by  men  from  the  Navy)  form  the  natural  First  Naval  Reserve. 
They  are  already  under  Government  pay ;  they  are  trained  to  the  water  and  to 
the  habits  of  discipline,  and  should  the  Executive  desire  to  adjust  the  question 
between  the  Navy  and  Treasury  Department,  they  could  under  this  act  not 
only  be  enrolled  in  the  Naval  Reserves,  but  be  efiiciently  trained  to  naval 
warfare  at  but  small  additional  expense  to  the  Government.  The  advantages 
of  this  most  reasonable  proposition  cannot  be  overestimated  in  considering 
this  question. 

Sections  5,  6,  7,  and  8  provide  the  means  of  securing  the  services  of  those 
United  States  merchant  steamers  found  to  fulfil  certain  conditions  for  war 
purposes,  and  encourage  the  building  of  faster  and  safer  steamers  especially 
adapted  for  service  as  cruisers  in  time  of  war.  It  is  proposed  under  these 
sections  to  give  a  mileage  compensation  based  on  tonnage,  speed,  and  distance 
steamed  annually,  to  any  steamer  found  by  a  Naval  Board  to  fulfil  the  Navy 
Department's  requirements  for  auxiliary  cruisers  and  capable  of  maintaining 
a  speed  of  14  knots  or  more  per  hour  for  24  hours.  The  maximum  compensa- 
tion, 30  cents  per  net  ton  per  1000  miles  steamed,  is  to  be  awarded  only  to 
those  steamers  capable  of  maintaining  a  speed  of  18  knots,  while  for  those 
whose  speeds  range  from  18  knots  down  to  14  the  compensation  is  to  be  graded 
by  a  suitable  board.  The  speed  condition  is  not  so  essential  for  Lake  steamers, 
because  the  fastest  United  States  steamer  will  surely  be  the  fastest  of  any  on 
the  Lakes.  Probably  the  highest  speed  there  does  not  at  present  exceed  13 
knots.  With  our  present  mercantile  fleet  it  is  believed  that  there  are  not  more 
than  30  steamers  which  can  fill  the  conditions  of  these  sections.  There  are 
also  a  few  steam  yachts  which  fill  the  requirements,  but  these  would  receive 
no  mileage  compensation  under  the  act.  The  steamers  receiving  compensation 
will  be  held  subject  to  the  Government's  order  in  time  of  war  or  emergency, 
and  must  carry  a  crew  which  include  a  certain  number  of  American  citizens. 

Having  pointed  out  the  prominent  features  of  this  plan,  let  us  see  what 
results  may  be  fairly  expected  of  it.  The  object  of  creating  a  Naval  Reserve 
is  to  provide  in  time  of  peace  for  the  demands  of  war  for  a  great  increase  of  the 
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enlisted  men  of  the  Navy,  a  much  smaller  increase  of  officers,  and  for  additional 
vessels  which  may  be  especially  adapted  for  naval  service  as  auxiliary  cruisers. 
torpedo  and  despatch  vessels,  etc.,  etc.  For  the  latter  we  must  depend  upon 
our  mercantile  fleet;  as  it  improves,  so  will  our  additional  cruisers  improve  in 
character  and  number. 

For  the  supply  of  officers  we  must  also  look  to  the  mercantile  marine,  other 
governmental  marine  services  (other  than  the  Navy),  ex-officers  of  the  Navy 
(of  whom  there  are  probably  some  300  to  400  in  different  parts  of  the  country), 
yachtsmen,  and  others  interested  in  naval  matters.  There  would  probably  be 
little  difficulty  in  officering  the  increased  fleet,  so  far  as  numbers  are  concerned, 
but  there  would  be  much  greater  difficulty  in  getting  a  sufficient  supply  of 
trained  men. 

The  Whitthorne  plan  furnishes  two  methods  of  supply  :  first,  from  the  organ- 
ized commands  of  Naval  Militia,  and  second  from  the  Navigating  Reserve. 

Considering  the  first  source  of  supply,  it  is  estimated  that  the  strength  of  the 
unorganized  naval  militia  would  be  in  the  rough  about  300,00a  Applying  to 
this  the  highest  percentage  of  organized  militia  (National  Guards)  to  unorgan- 
ized militia  in  any  State,  5  per  cent,  we  may  fairly  assume  that  in  time  some 
15,000  men  might  be  organized  into  the  commands  of  the  Naval  Reserves  of 
the  States  on  coast  and  lake-board. 

Considering  the  second  source  of  supply,  the  Navigating  Reserve,  it  is  stated 
in  official  reports  that  there  were,  in  1886,  engaged  in  United  States  vessels  of 
the  foreign,  coasting  and  lake  trade  some  25,000  American  citizens.  At  the  same 
time  the  number  of  British  subjects  employed  in  British  vessels  was  162,000. 
Now,  the  authorized  strength  of  the  British  Naval  Reserve,  which  resembles 
in  principal  features  those  of  our  Navigating  Naval  Reserve,  is  30,000  enlisted 
men  and  920  officers,  but  in  numbers  actually  enrolled  it  has  never  exceeded 
17,500  men  and  325  officers.  This  is  about  11  per  cent  of  the  available  force 
from  which  to  draw.  Granting  that  similar  results  should  attend  the  organ- 
ization of  a  similar  force  in  this  country,  which  is  perhaps  doubtful,  we  should 
have  enrolled  about  2800  officers  and  men,  of  which  but  a  proportion  would  be 
efficient,  as  the  total  number  drawn  from  includes  all  classes  employed  on 
board  ship. 

From  the  Life  Saving,  Light  House  Tender,  and  Coast  Signal  Services,  and 
from  the  Revenue  Marine,  the  Navigating,  or  National,  Reserve  might  draw 
some  3300  excellent  officers  and  men  capable  of  most  efficient  service  after 
some  instruction  and  training. 

Summary  of  estimates  of  strength  of  Naval  Reserves  under  the  Whitthorne 
plan : 

Organized  Naval  Reserve  under  States about  15,000 

Navigating  Naval  Reserve about     2,800 

do.                     from   Life    Saving,  etc.,  services   and 
from  Revenue  Marine about     3,300 

Total about  21,100 
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This  force  of  some  20,000  Reserves  would  wonderfully  increase  our  naval 
strength,  and,  supposing  ourselves  to  be  possessed  of  a  suitable  fleet,  would 
permit  us  to  mobilize  it  and  to  take  the  sea  upon  short  notice  to  defend  our 
coasts  and  great  cities  (for  the  defense  of  these  to  be  secure  must  be  a  naval 
defense),  and  to  attack  the  enemy's  commerce  upon  the  outbreak  of  war. 

And  how  is  this  force  composed?  As  the  summary  I  have  given  shows,  of 
about  3300  men  and  officers  from  Government  marine  services,  which  should 
be  regarded  as  connected  with  and  forming  part  of  the  naval  establishment — 
men  already  disciplined,  already  maintained  by  the  Government,  and  who  with 
little  difficulty  could  be  trained  to  use  of  arms  ;  of  about  2800  men  and  officers 
drawn  from  the  yachtsmen  and  the  deep-water  mercantile  marine,  whose  services 
are  secured  to  the  Government  by  a  yearly  retainer,  and  from  whose  number 
the  Navy  would  chiefly  expect  to  recruit  its  seamen,  quartermasters,  engineers, 
and  firemen,  and  a  number  of  officers  of  the  highest  type.  This  Navigating 
Reserve,  or  National  Reserve,  thus  gives  us  a  possible  6000  valuable  men 
(supposing  the  services  under  the  Treasury  to  be  enrolled),  only  a  portion, 
perhaps  but  a  small  portion,  of  which  would  be  trained  to  the  use  of  arms. 

The  remaining  15,000,  of  the  Naval  Reserve  Artillery  and  Naval  Reserve 
Torpedo  Corps,  are  to  be  organized  under  the  States,  and  instructed  and 
trained  in  vessels,  boats,  or  batteries,  and  under  instructors  supplied  by  the 
general  Government.  These  bodies  of  men  will  have  the  advantages  of  organ- 
ization, regular  instruction  and  training  under  their  own  officers,  who  in  active 
service  would  continue  to  command  them.  They  will  receive  the  support  and 
encouragement  of  their  local  or  home  interest,  and  would  be  especially  available 
from  their  local  knowledge  for  service  in  coast  and  harbor  defense  vessels, 
torpedo  boats,  etc.,  at  their  home  ports,  as  well  as  for  the  manning  of  auxiliary 
cruisers  and  for  filling  out  the  nucleus  of  trained  men-of-wars-men  in  vessels 
of  the  regular  fleet. 

I  do  not  believe  that  in  any  other  manner  can  so  large  a  number  of  trained 
men  be  at  present  secured  to  our  proposed  Naval  Reserves  at  so  small  an 
expenditure,  and  I  think  that  the  definite  plan  which  Mr.  Whitthorne  has 
introduced  deserves  the  support  of  all  interested  in  the  creation  of  a  Naval 
Reserve,  and  that  it  furnishes  the  authority  and  foundation  upon  which  a  most 
useful  and  efficient  institution  may  be  built  by  those  whose  duty  it  will  be  to 
shape  its  organization  and  regulations. 

Lieutenant  S.  A.  Staunton. — Afr,  Chairman  and  Gentlemen  : — In  discussing 
Captain  Cooke*s  excellent  paper,  I  am  naturally  led  to  speak  of  the  legislative 
measure  introduced  to  the  present  Congress  by  Mr.  Whitthorne,  of  Tennessee. 
In  this  bill  the  general  features  of  a  comprehensive  scheme  to  organize  a  Naval 
Reserve  are  outlined,  while  a  wide  scope  of  judgment  and  all  details  are  left 
to  the  Executive.  The  wisdom  of  this  large  executive  discretion  will  not,  I 
am  sure,  be  questioned  ;  the  idea  of  a  Naval  Reserve,  although  old  enough  in 
theory,  is  quite  new  in  its  application  in  the  United  States,  and  it  is  to  be 
expected  that  any  organization  of  the  kind  must  be  moulded  and  changed  by 
actual  experience  before  it  fully  meets  the  needs  that  demand  its  creation. 
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I  am  glad  that  Captain  Cooke  advocates  this  bill ;  and  I  think  his  objections 
to  state  organizations  for  Naval  Reserve  purposes  may  be  somewhat  modified 
by  fuller  explanation  and  argument.  These  objections  are  held  by  a  number 
of  naval  officers  who  dislike  anything  like  state  control  and  who  maintain  that 
efficiency  can  be  obtained  only  by  national  control.  We  cannot  as  yet  be  dog- 
matic on  this  point,  but  we  have  a  right  to  reason  from  analogy.  The  regi- 
ments of  national  guards  are  recognized  as  a  valuable  army  reserve,  and 
there  is  no  good  reason  why  batteries  o^  reserve  artillery  and  crews  of 
reserve  torpedo  men,  organized  by  the  states,  should  not  be  equally  valuable 
as  a  naval  reserve.  No  questions  of  tactics  or  mobilization  make  the  latter 
scheme  more  impracticable  than  the  former.  A  regiment  of  national  goards* 
when  called  out  by  the  President  and  mobilized  for  war  service,  will  be  trans- 
ported to  any  point  where  its  strength  is  needed — the  same  with  a  battery  of 
artillery  or  a  torpedo  crew.  The  latter  will  not  probably  be  removed  to  a 
greater  distance  from  the  homes  of  its  members  than  the  former.  In  fact, 
nearly  all  of  the  torpedo  crews  and  many  of  the  batteries  would  fight  upon  and 
defend  the  ground  familiar  to  them  from  boyhood.  It  is  expected  that  the  fall 
measure  of  advantage,  possible  to  be  realized  under  any  circumstances  from 
neighborly  association,  home  defense,  and  everything  that  is  included  in  local 
esprit  de  corps,  would  be  obtained  in  these  state  naval  reserve  commands. 

The  bill  has  received  much  thought  and  study  from  Mr.  Whitthome  and 
from  the  naval  officers  to  whom  he  has  applied  for  facts  and  professional 
opinion.  Its  provisions  keep  carefully  within  constitutional  limitations  and 
follow  closely  those  precedents  which  are  most  applicable. 

It  is  in  line  with  the  militia  laws,  giving  only  slight  additional  powers  to  the 
President,  which  the  character  of  training  and  drills  renders  advisable.  Among 
many  endorsements  and  favorable  notices  from  the  press  the  bill  meets  some 
opposition ;  it  has  been  violently  assailed  by  the  Boston  Herald^  which  calls 
it  **a  gigantic  subsidy  scheme,'*  and  '* roughly  estimates"  the  cost  to  the 
country  of  mileage  compensation  at  $50,000,000  per  annum. 

A  naval  board  of  inspection  has  during  the  past  five  years  been  making 
reports  upon  merchant  vessels  visiting  the  port  of  New  York,  and  a  similar 
board  has  existed  at  San  Francisco.  The  reports  of  these  boards  indicate 
only  26  steamships  (and  they  include  all  except  perhaps  two  or  three  Atlantic 
coasters  which  do  not  touch  at  New  York) — 20  in  the  Atlantic  and  6  in  the 
Pacific — that  meet  the  speed  requirement  of  this  bill  ;  of  these  15  have  a  sea 
speed  for  24  hours  of  14  knots,  i  of  14/^,  3  of  14^,  5  of  15,  i  of  i6|i,  and  I  of 
17.  The  majority  have  the  lowest  rate  of  speed  to  which  Mr.  Whitthorne's 
bill  grants  any  compensation  whatever,  and  only  two  have  over  15  knots.  Not 
one  could  receive  the  maximum  compensation,  and  all  would  require  much 
fitting  and  alteration  to  prepare  them  for  service.  It  is  not  speed  alone,  but 
other  requirements  as  well,  that  determine  the  amount  given;  and  these 
requirements,  in  the  language  of  the  bill,  **  may  be  modified  from  time  to 
time,"  f.  e,  as  the  demands  of  naval  construction  vary  with  the  progress  o( 
naval  warfare. 

It  is  fair  then,  and  probably  results  in  more  than  they  would  actually  receiTe» 
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to  allot  to  these  26  vessels  the  average  compensation  provided  by  the  bill,  and 
to  call  this  average  one  half  the  maximum  for  each  class,  1.  /.  15  cents  per  net 
ton  per  1000  miles  for  vessels  in  the  foreign  trade,  and  10  cents  per  net  ton  per 
1000  miles  for  those  in  the  coasting  trade,  since  the  compensation  may  vary 
between  nothing  and  this  maximum.  The  actual  distances  made  in  one  year 
by  17  of  these  vessels  arc  known.  Estimating  the  remainder  on  the  basis  of 
those  known,  and  computing  the  average  compensation  as  above,  we  have  a 
round  sum  of  $300,000  per  annum  as  the  compensation  paid  to  26  vessels. 
This  differs  materially  from  the  fifty  millions  of  the  Boston  Herald, 

The  mileage  compensation  is  not  a  subsidy,  either  in  terms  or  intention.  It 
is  a  retaining  fee  for  future  service,  obtained  by  building  ships  to  meet  the 
demands  of  war.  It  creates  no  monopoly — the  essential  feature  of  a  subsidy— 
but  is  open  to  competition.  It  is  so  much  money  expended  for  naval  efficiency 
and  the  common  defense.  Whatever  effect  it  may  have  in  stimulating  ship- 
building and  American  commerce  is  a  move  in  the  same  direction  and  to  the 
same  end. 

The  same  paper  asserts  that  the  bill  authorizes  the  states  to  "  create  navies, 
with  all  their  pomp  and  ceremony."  This  is  as  much  in  error  as  the  financial 
statement  What  the  bill  does  authorize  is  that  the  states  may  raise  men  to 
whom  the  United  States  supplies  arms,  equipments  and  vessels  for  training, 
instruction  and  drill.  The  vessels  will  always  be  under  the  command  of 
regular  naval  officers,  and  the  government  property  always  under  their 
responsible  care. 

Until  recently  the  sole  idea  of  a  Naval  Reserve  has  been  that  formed  by  the 
enrollment  of  seafaring  men— the  best  part  of  the  American  merchant  service 
— who  were  to  be  trained  in  the  use  of  arms  and  were  to  constitute  our  needed 
strength ;  the  same  class  of  men,  a  certain  number  of  whom  are  proposed  by 
Mr.  Whitthorne  as  the  Navigating  Naval  Reserve.  There  is  a  good  deal  of 
valuable  material  here,  and  it  would  perhaps  be  easy  enough  to  enroll  a  con- 
siderable number ;  but  the  practical  difficulties  of  training  these  men  have  not 
been  taken  seriously  into  account 

Fifty  years-ago,  when  a  gun  was  a  piece  of  cast  iron  with  a  hole  in  it,  fired 
by  a  match  and  throwing  a  solid  shot,  little  special  training  was  necessary  to 
make  of  a  merchant  sailor  a  man-of-warsman.  Seamanship  was  all  essential, 
and  disciplined  courage  was  worth  more  than  skill  in  gunnery  when  actions 
were  decided  by  boarding.  It  is  no  disparagement  to  former  achievements  to 
assert  that  what  succeeded  then  would  probably  fail  now.  Complicated  weapons 
need  special  training,  thorough  and  long  continued. 

The  American  deep-sea  sailor  is  not  available  for  this  training.  He  makes 
long  voyages  of  uncertain  duration ;  his  returns  to  his  domicile  are  irregular  and 
unreliable.  A  body  of  such  men,  enrolled  in  one  of  our  ports,  could  never  be 
brought  together  at  any  one  time  for  purposes  of  drill.  At  the  best  a  majority  of 
them  could  be  obtained  in  squads  of  2,  5,  or  10  at  a  time  ;  necessitating  the 
permanent  maintenance  of  a  drill-ship  or  barracks  and  staff — an  expensive 
measure — and  failing  totally  to  obtain  those  advantages  that  spring  from  the 
coherence  and  association  of  an  organized  body.     England,  with  her  magnifi- 
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cent  body  of  English  seamen,  has  tried  this  scheme,  has  used  every  effort  to 
make  it  successful,  and  with  results  so  much  inferior  to  what  was  hoped,  that 
they  offer  no  encouragement  to  similar  attempts  in  America. 

The  Whitthorne  bill  proposes  a  division  of  labor.  It  will  enroll  the  best 
seamen,  pay  them  an  annual  fee,  and  when  'they  are  needed,  put  them  in 
stations  where  they  can  best  use  their  professional  knowledge.  With  each  man 
the  Government  makes  an  individual  contract.  It  does  not  attempt  to  organize 
them,  but  drills  them  whenever  it  can  do  so. 

The  other  people,  the  state  organizations,  are  men  that  can  be  found  at  any 
time,  and  that  can  be  drilled  a  few  weeks  in  each  year,  paying  them  enough  to 
make  it  an  object  for  them  to  obey  the  call.  These  will  be  taught  as  much  as 
possible,  and  will  fight  the  guns ;  the  others  will  sail  the  ship.  It  is  not  an 
ideal  arrangement,  but  we  have  not  ideal  powers,  and  we  must  do  as  well  as 
we  can.  I  think  it  may  be  confidently  said  that  Mr.  Whitthorne  has  indicated 
fair  possibilities  and  pointed  out  a  probable  solution  of  a  difficult  problem. 

It  is  perhaps  appropriate  to  this  discussion  to  sketch  a  plan  of  organization 
which  has  been  suggested  to  carry  out  the  provisions  of  the  Whitthorne  bill ; 
a  plan  which  has  received  no  official  endorsement,  but  which  has  been  pro- 
duced  as  the  result  of  a  pretty  thorough  examination  of  the  subject  by  several 
officers. 

The  only  prescription  in  the  bill  as  to  the  details  of  its  execution  is  that 
which  puts  the  minimum  strength  of  the  units  of  organization  at  not  less  than 
4  officers  and  So  petty  officers  and  men  for  the  battery  of  Naval  Reserve  artil- 
lery, and  not  less  than  i  officer  and  i6  petty  officers  and  men  for  the  torpedo 
crew.  These  numbers  are  not  taken  at  random,  but  are  based  upon  the  follow- 
ing considerations.  The  crew  of  a  5'inch  or  6-inch  B.  L.  R.  is  8  men,  and  that  of 
a  K.  F.  G.  or  H.  K.  C.  is  4  men.  The  battery  assigned  to  an  auxiliary  cruiser 
of  the  first  class  will  be  six  5-inch  or  6-inch  B.  L.  R.  and  six  R.  F.  G.  or  H.  R.  C. 
To  man  these  will  require  six  crews  of  S  men  each,  48  men,  and  six  crews  of  4 
men  each,  24  men  ;  a  total  of  72  men — leaving  of  the  battery  8  men  to  fill  the 
vacancies  which  occur  in  action,  to  work  below  in  the  magazines,  or  to  act  as 
riflemen  in  protected  stations.  It  is  expected  that  such  an  auxiliary  cruiser, 
when  taken  into  the  service,  will  keep  her  force  of  engineers  and  firemen  and 
quartermasters,  already  enrolled  in  the  Navigating  Naval  Reserve.  She  will 
be  commanded  and  officered  by  officers  of  the  Navigating  Naval  Reserve  and 
Regular  Navy.  She  will  be  supposed  to  have  her  gun  platforms  fitted  and  her 
battery  in  store.  It  will  only  be  necessary  to  put  her  armament  on  bo^rd  and 
order  to  her  a  battery  of  reserve  artillery  to  make  her  ready  for  service.  Clerks, 
writers,  certain  artisans  and  servants  will  be  supplied  by  voluntary  enlistment 
while  fitting  out,  as  is  now  the  case  in  the  regular  navy.  Of  these  classes  of 
men,  from  whom  no  military  training  is  required,  there  is  always  a  supply. 

This  strength,  enough  men  and  officers  to  man  the  batteries,  principal  and 
Bcconchiry,  of  a  first-class  auxiliary  cruiser  on  a  war  footing,  has  therefore  been 
taken  UM  the  unit  of  organization  and  administration.  If  less  than  8  men  are 
'*rcd  to  work  a  H.  L.  K.  of  the  calibre  employed— this  will  depend  upon  its 
ng  and  the  protection  afforded  by  its  shield — the  force  in  reserve,  which 
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may  be  employed  as  riflemen  or  at  light  machine  guns,  will  be  proportionately 
increased ;  but  it  is  safe  at  present  to  allow  for  this  number  to  fight  the  guns 
with  which  the  auxiliary  cruisers  will  probably  be  armed.  Eighty  men  gives 
us  five  full  gun*s-crews  (crew  and  relief)  or  ten  half  crews,  or  twenty  R.  F.  G. 
or  H.  R.  C.  crews.  It  is  a  convenient  number  for  subdivision  ;  and  for  assign- 
ment to  cruisers  of  the  second  class,  to  gunboats  and  armed  transports  and 
despatch  vessels,  it  would  be  so  subdivided.  The  unit  of  subdivision — tactical 
but  not  administrative — would  be  the  full  crew  of  16  men,  containing  4  petty 
officers  of  different  ratings,  at  least  2  of  whom  should  be  instructed  in  armorer's 
duties,  the  care  and  preservation  of  weapons.  This  crew  'would  never  be 
broken  up  in  service ;  it  would  be  the  smallest  detail  of  Naval  Reserve  artil- 
lery made  to  any  vessel.  Such  a  crew,  for  example,  with  an  ensign  or  junior 
lieutenant  in  command,  would  be  assigned  to  a  despatch  vessel  armed  with 
two  to  four  rapid-fire  guns,  or  to  a  gunboat  armed  with  one  gun  of  large  calibre. 

The  battery  will  be  commanded  by  a  lieutenant,  with  a  junior  lieutenant  and 
two  ensigns  as  assistants.  When  the  battery  is  embarked  as  a  whole,  all  its 
officers  will  accompany  it ;  when  subdivided,  the  lieutenant  will  command  the 
larger  portion  and  the  junior  lieutenant  the  smaller  one ;  if  broken  up  into 
more  than  two  details,  an  ensign  will  have  a  separate  command.  Many  of 
these  batteries  will  be  needed  to  man  ships  of  the  regular  navy  in  the  event 
of  war.  The  permanent  establishment  will  never  be  sufficient  to  supply  crews 
for  all  national  ships — battle  ships,  cruisers,  and  coast  defense  vessels.  The 
regularly  trained  force  of  seamen  and  gunners  will  be  detailed  in  due  propor- 
tion to  all  of  these  classes  ;  probably  it  will  also  be  found  advisable  to  send  a 
limited  number  of  them  on  board  the  principal  auxiliary  cruisers  in  order  to 
aid  by  their  knowledge  and  skill  the  efficiency  of  that  service.  All  the  vacancies 
thus  made  in  the  complements  of  regular  ships  will  be  filled  from  the  reserve 
artillery.  These  duties — to  reinforce  the  regular  navy  and  to  man  the  bat- 
teries of  the  auxiliary  navy — it  is  confidently  expected  this  artillery  reserve 
will  faithfully  and  efficiently  perform.  Its  principal  details  will  be  in  the 
auxiliary  cruisers  and  harbor  defense  ships ;  its  officers  while  embarked  will 
be  marine  artillerists  only,  and  not  eligible  to  command  nor  to  navigation  duty, 
unless  they  have  qualified  under  the  examinations  held  for  candidates  for  the 
Navigating  Naval  Reserve.  When  so  qualified  they  would  be  eligible  for  any 
naval  duty,  and  all  reserve  officers  would  be  encouraged  and  aided  to  so  qualify. 
Many  joining  the  organizations  in  the  large  maritime  cities  would  be  ready  to 
do  so  at  once. 

Should  it  be  deemed  advisable  to  make  the  batteries  larger,  it  would  be  done 
by  adding  integral  gun*s-crews  of  16  men  each — /.  e,  making  the  strength  96,  112, 
or  128,  with  a  corresponding  increase  in  the  number  of  commissioned  officers, 
first  by  adding  one  junior  lieutenant,  and  after  that  by  adding  ensigns.  The 
gun*s-crews  might  then  be  so  organized  as  to  provide  bodies  of  young  and 
unmarried  men  for  cruiser  service,  leaving  the  older  men  to  supply  the  coast 
and  harbor  defense  ships.  I  do  not  suggest  such  an  increase  as  desirable,  but 
merely  to  show  the  flexibility  of  the  bill.  It  is  probable  that  the  strength  dis- 
cussed will  be  large  enough  and  that  increase  will  not  be  found  necessary. 
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The  5trer*rth  of  i  t:-7<'i :  zzi-w  is  5t^£  i:  r6  ai-a  :  this  istbe  namber  required, 

accord-ng  to  E^r.-'p-fir.  CTT^rl-n-r-,  f?r  :ae  crrw  ct  an  ordinanr  torpedo  boat 
wich  :»o  iisc'-ir-:-^  :;re?.  ir^i  iiz'.ii**  irisaea  inl  seamen,  all  trained  to 
tjrpeio  wxrfxr*.  i- i  I'ze  5ei.Ti*a  :ra:i«i  :j  tie  rise  of  small  arms  and  machine 
gucs.  The  5u'::3.ir:r.e  =::r.:-^  ;r-w^  'zat*  been  I'.IoKed  the  same  nnmber  o£ 
men.  Four  sue  a  ire^s — 04  sjiiaai;  :E^srs  i  'iea:enant  would  be  added  to 
commaad  :h;  wl-.r!-  — mii*  x  5-i?rrLxr::ii  siainx  compaavof  sufficient  strength 
to  man: p -'ate  :>.e  f,xtd  d;:-n*e<  :f  a  port  w::i  oz.It  oae  channel  of  entrance. 
Thi<  is  th*  force  illowei  in  Et^'it  i,  irid  is  casidered  as  the  minimnm.  The 
bill  perni::s  the  crews,  if  t>?  *3i!I.  :-«  be  inrreisei  at  executire  discretion. 

There  is  no  lick  of  resiia  -rv  to  the  Tolse  of  local  knowledge  and  habit  in 
submarine  mining:  ill  :?re:»i  exp-fr:i-ice  bears  eridence  in  its  faTor,  and  all 
foreign  progress  in  this  brinch  0:  wirfire  possesses  the  feature  of  enlisting  and 
training  a  permanent  loci'  personnel.  Kn>w!eigeoc  the  tides,  of  the  bottom,  of 
shifting  sands  and  floods  in  river*.  :s  i!!-ir;po react.  Yachtsmen  and  pilots,  fisher- 
men and  boatmen,  men  from  local  stJimers  and  harbor  tugs,  with  a  sprinkling  of 
locomotive  engine er<,  mccaini^  mi  iiectricians.  are  to  be  the  backbone  of  onr 
future  Volunteer  Torpedo  and  Submarine  Service.  .As  much  as  possible  we 
shall  take  into  ic  men  oi  ac^iired  skill  in  kinired  pursuits  and  of  quick  resource 
and  unfailing  nerve.  Tne  crack  locomotive  engineer  who  can  endnre  tlie 
nervous  strain  of  running  his  engine  5?  miles  an  hour,  will  not  fail  to  stand  by 
his  post  when  his  boat  is  steered  into  an  enemy's  fleet. 

The  bill  provides  that  the  organization,  uniform,  eq-iipment,  etc,  shall  be 
the  same  in  all  the  states  and  territories.  This  is  essential,  and  gives  to  the 
force,  when  called  into  the  service  of  the  United  States  for  war  or  training,  a 
national  character.  .At  the  req-jest  of  state  authorities,  officers  and  petty 
officers  of  the  navy  may  be  detailed  to  act  as  inspectors,  instructors  and  assist- 
ant instructors  of  the  reserve  forces.  This  insures  a  uniform  system  of 
instruction  and  drill,  and  further  increases  their  national  character  and  unity. 

An  estimate  has  been  made  in  the  report  of  the  Fortiflcations  Board, 
appointed  under  the  act  of  Congress  of  March  3,  1SS5,  of  the  number  of  mines, 
electric  lights,  and  torpedo  boats  with  which  our  coast  should  be  supplied  zs 
a  second  line  of  defense.  The  number  of  mines  is  about  5000,  of  electric 
lights  200,  and  of  torpedo  boats  150.  Allotting  a  crew  to  each  torpedo  boat, 
and  a  sufficient  number  of  crews  to  work  the  mine  fields  and  electric  light 
apparatus,  gives  us  about  300  crews  or  4S00  men  that  should  be  organixed  and 
trained  in  this  specialty  of  warfare. 

If  engaged  in  war  we  should  commission  all  our  ships,  old  and  new— every- 
thing that  could  carry  a  gun — and  all  the  auxiliary  cruisers  ;  and  would  add  to 
our  fleet  with  our  best  energies.  All  complements  would  be  increased,  and 
we  should  need  at  least  three  times  our  present  enlisted  force  (which,  including 
boys  under  training,  is  S250)  or  25,000  men,  an  increase  of  16,750.  If,  as  indi- 
cated in  Lieutenant  Rodgers*  remarks,  6000  of  these  could  be  obtained  from 
the  Navigating  Naval  Reserve  and  the  Government  services  of  a  nautical 
character,  we  should  still  have  to  look  to  the  Naval  Reserve  artillery  for 
,  which,  with  4S00  torpedo  men,  would  make  necessary  over  15,000  men 
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in  the  state  organizations  to  supply  our  demands.  With  the  required  batteries 
and  crews  to  fill  vacancies  and  keep  up  our  naval  strength  in  a  war  of  any 
duration,  these  figures  would  be  increased.  Lieutenant  Kodgers  has  placed 
the  strength  of  our  naval  militia  at  300,000  ;  an  organized  strength  of  6  per 
cent  would  therefore  produce  about  the  force  that  we  need. 

Should  the  bill  become  a  law,  the  interest  that  has  been  felt  and  expressed 
throughout  the  country  in  the  creation  of  a  Naval  Reserve  can  at  once  find  a 
cliannel  of  action.  Yachtsmen,  gentlemen  of  leisure,  members  of  shipping 
firms,  ex-naval  officers  and  others,  can  obtain  commissions  from  the  governors 
of  their  respective  states  and  raise  batteries  or  crews.  When  organized  and 
properly  authenticated  by  the  state  authorities  to  the  Secretary  of  the  Navy, 
rifles,  ammunition,  and  machine  guns  will  be  supplied  to  these  commands ; 
also  naval  commissioned  and  petty  officers  in  due  proportion  to  instruct  in 
their  use. 

Setting  up,  calisthenics  and  gymnastics,  the  manual  of  the  piece,  sword  and 
bayonet  exercise,  target  firing,  the  school  of  the  company,  and  the  drill  of 
machine  guns,  can  be  given  quite  as  well  to  the  Naval  Reserve  as  to  the 
National  Guard  ;  and  in  many  places  the  same  facilities — e,  g.  firing  ranges — 
can  be  used.  The  compass  will  be  taught,  and  the  log  and  lead  line — all  the 
bits  of  nautical  education  that  the  men  can  understand  and  that  the  circum- 
stances favor.  The  commissioned  naval  officer  will  instruct  the  reserve  officers 
in  an  appropriately  higher  scale  of  effort,  and  will  encourage  and  aid  them  to 
apply  for  United  States  commissions.  Should  a  drill  ship  be  moored  in  the 
vicinity,  the  battery  will  be  taken  on  board  for  exercise  as  often  as  practicable. 
All  this  will  be  only  preliminary  nursing  for  the  period  of  drill — the  real  work 
of  the  year — when  the  battery  will  regularly  enter  the  Government  service  and 
receive  systematic  and  thorough  naval  training. 

The  Naval  Reserve  artillery  may  be  further  organized  into  battalions,  to 
contain  four  batteries  and  be  commanded  by  a  lieutenant' commander ;  and  reg- 
iments of  two,  three,  or  four  battalions  commanded  by  a  commander.  Two  or 
more  regiments  in  the  same  state  may  be  brigaded  and  commanded  by  an 
officer  of  higher  rank.  The  battalion  organization  would  be  of  practical  value 
for  instruction  in  field  drills,  but  the  regiments  and  brigades  would  serve  only 
for  parades  and  reviews.  The  superior  officers  would  have  to  be  carefully 
selected  from  seamen  eligible  to  naval  command,  as  otherwise  there  would  be 
no  place  for  them  on  board  ship.  No  staff  organization  would  be  necessary, 
as,  whether  at  annual  drill  or  taken  in  for  war  service,  the  reserves  would  form 
a  part  of  the  navy  and  be  administered  as  such. 

The  Naval  Reserve  torpedo  corps  will  include  two  district  organizations,  viz. 
the  mobile  force,  or  the  crews  destined  to  man  torpedo  boats,  and  the  sub- 
marine force,  intended  solely  for  defensive  mining.  The  training  of  these  two 
forces  will  be  quite  distinct  and  their  duties  will  not  be  interchangeable.  In 
both  classes  individuals  will  be  instructed  and  drilled  as  much  as  possible  in 
the  special  duties  which  they  are  to  perform.  The  demands  of  the  service  are 
of  so  high  a  character  that  they  are  best  realized  in  this  manner. 

A  considerable  outlay  in  material  and  stations  will  be  required  for  this  train* 
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ing :  boats  for  the  mobile  force  and  mining  outfits  for  the  sabmarine  crewt, 
but  this  is  precisely  the  supply  of  war  material  demanded  for  the  defense  of 
our  coasts. 

The  officers  of  the  mobile  force  must  all  be  nautical  men,  since  they  are  to 
command  cruising  boats.  No  such  qualification  is  of  necessity  demanded  from 
the  officers  of  the  mining  force,  since  they  will  not  serve  afloat. 

Four  crews  of  the  mobile  force  may  form  a  squadron,  commanded  by  a  lien- 
tenant  ;  two,  three,  or  four  squa'drons  a  flotilla,  commanded  by  a  lieutenant 
commander;  and  two  or  more  flotillas  a  division,  commanded  by  a  commander. 

Four  crews  of  the  submarine  force  may  form  a  company,  a  lieutenant  com- 
manding ;  two,  three,  or  four  companies,  a  battalion,  a  lieutenant  commander 
commanding  ;  and  two  or  more  battalions,  a  division,  a  commander  command- 
ing. A  company  Will  usually  be  assigned  to  the  defense  of  one  point,  and  no 
port  will  require  a  larger  force  than  a  battalion. 

The  scheme  is  capable  of  results  and  is  worth  a  trial.  Its  success,  on  the 
lines  laid  down,  must  depend  upon  the  attitude  of  the  people,  their  apprecia* 
tion  of  our  defenseless  condition,  and  their  desire  to  remedy  it ;  and  the  same 
is  true  of  any  other  scheme  which  contemplates  dependence  upon  naval  volun* 
teers.  Mere  details,  about  which  we  may  all  differ,  should  not  stand  in  the 
way  of  any  one's  support  of  the  bill.  It  must  not  be  forgotten  that  it  embodies 
a  principle  higher  than  all  details,  that  of  the  **  common  defense  and  general 
welfare,"  and  this  should  silence  opposition  and  strengthen  its  friends. 

Mr.  J.  Frrdkric  Tams.* — Afr,  Chairman  and  Gentlemen: — The  interests  of 
the  ex-naval  officer  and  of  the  mercantile  marine  seem  to  be  so  well  represented 
here  that  my  remarks  will  be  confined  to  a  yachtsman's  standpoint,  and  some 
of  them,  having  been  based  on  an  advance  copy  of  Captain  Cooke's  paper,  and 
alterations  having  been  made  in  the  same  since  its  receipt,  do  not  now  apply. 

That  the  ncccs&ity  of  a  Naval  Reserve  in  this  country  has  impressed  itself 
on  all  classes  who  have  given  the  subject  any  consideration  seems  to  be  an 
accomplished  fact.  The  aim  of  all  those  who  are  working  in  a  disinterested 
way  for  the  establishment  of  a  Naval  Reserve  is  to  provide  the  Government 
with  material,  in  men  and  ships,  fitted  to  a  greater  or  less  extent  for  tiie 
purpose,  which  it  can,  in  time  of  need,  make  use  of  to  All  up  the  skeleton  or 
framework  now  furnished  by  the  regular  Navy. 

-Captain  Cooke  in  his  paper  ably  sets  this  forth,  and  the  suggested  plan  of  the 
general  details  of  organization,  etc.,  as  stated  by  him  are  most  excellent  and 
practical. 

He  and  many  others,  however,  seem  to  have  lost  sight  of  the  fact  that  a  bill, 
H.  R.  1847,  is  now  before  Congress,  having  been  introduced  in  the  House  of 
Representatives  January  4th  insc.  by  Hon.  W.  C.  Whitthorne.  It  has  received 
its  second  reading  and  has  been  referred  to  the  Committee  on  Naval  Affairs, 
and  is  now  in  their  hands  for  action.  And  in  view  of  this  fact  it  would  seem 
that  the  time  has  come  when  the  energies  of  those  interested  in  the  subject 
should  be  directed  towards  securing  the  form  best  adapted  to  the  needs  and 

*  Fleet  Captain,  Seawanhaka  Corinthian  Yacht  Qub. 
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peculiarities  of  this  country,  and  consequently  most  likely  to  secure  the  best 
possible  results,  rather  than  in  continuing  the  effort  towards  influencing  public 
opinion. 

Captain  Cooke  in  the  opening  paragraph  of  his  paper  says  :  "A  thoroughly 
feasible  and  useful  scheme  must  be  presented  for  consideration,  with  all  tlie 
details  for  organizing  and  managing  such  a  force  carefully  worked  out."  This 
would  seem  to  be  the  natural  corollary  to  the  proposition  contained  in  the 
preceding  sentence  in  his  paper,  that  **  any  law  establishing  a  Naval  Reserve 
should  deal  only  with  general  terms,  leaving  the  formulation  of  the  necessary 
regulations  to  carry  them  into  effect,  to  the  proper  authorities/'  the  alternative 
appearing  to  be  that  the  formulation  of  the  details  should  appear  in  the  bill. 
This  latter  would  be  almost  an  impossibility,  or,  to  the  extent  to  which  it  would 
be  possible,  would  prove  cumbersome  and  probably  defeat  its  own  ends.  It  is 
my  opinion  that  it  would  be  wise  to  leave  as  much  as  possible  as  regards  details 
of  organization  to  a  board  of  well  qualified  naval  officers,  who  would  doubtless 
consult  with  representatives  of  the  various  classes  interested.  Captain  Cooke 
goes  on  to  point  out  that  in  order  to  obtain  a  feasible  scheme,  "a// classes  inter- 
ested should  have  a  voice  in  determining  the  plan,  and  what  has  already  been 
done  by  others  should  be  carefully  considered  in  connection  with  our  own 
requirements  and  limitations.*'  The  following  ideas  are  therefore  presented 
from  a  member  of  the  yachtsman  class. 

Owing  to  the  very  nature  of  the  element  in  which  the  Navy  operates,  material, 
whether  men  or  appliances,  must  be  specially  adapted  and  prepared  for  the 
requirements,  or  it  becomes  an  obstacle  instead  of  an  aid.  The  living  material 
must  have  a  liking  for  the  field  on  which  it  is  to  perform,  and  must  have 
acquired  a  greater  or  less  familiarity  with  its  characteristics  and  requirements, 
and  must  have  received  more  or  less  training  to  enable  it  to  make  use  of 
experience  acquired,  just  as  the  inert  material  must  be  specially  adapted  in 
shape,  construction,  etc,  to  be  of  use  in  its  way. 

The  material  can  be  made  to  go  towards  the  regular  trained  naval  officer  or 
specially  constructed  appliance  but  a  short  distance,  and  therefore  the  Navy 
must  go  to  the  material.  In  other  words,  it  must  be  taken  as  it  is  and  as  much 
made  of  it  as  possible.  Many  naval  officers  do  not  grasp  this  fact,  and  for- 
getting the  long  years  of  drudgery  through  which  they  went  and  the  continuous 
training  which  they  are  undergoing  to  attain  and  retain  their  present  position, 
which  is  their  life  and  occupation,  and  also  losing  sight  of  the  fact  that  th& 
material  aforesaid  is  daily  occupied  in  the  battle  of  life  and  cannot  be  taken 
away  from  it  except  voluntarily  and  then  at  a  definite  loss  to  be  expressed  in 
dollars  and  cents,  they  either  underestimate  their  own  acquirements  or  over- 
rate  the  abilities  or  expect  too  much  of  the  material.  On  the  other  hand,  few 
laymen,  or  rather  few  who  have  not  been  down  to  the  sea  in  ships,  can  realize 
the  difficulties  or  understand  the  requirements  of  the  case.  Between  the  two, 
the  poor  volunteer,  anxious  to  be  of  service,  willing  to  make  many  sacrifices, 
instead  of  having  the  way  for  him  strewn  with  roses,  finds  thorns  and  briars. 

This  view  of  the  case  would  apply  also  to  other  classes  of  a  Naval  Reserve 
not  formed  exclusively  from  ex-naval  officers. 
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If  the  services  of  yachtsmen  would  be  of  any  value  at  all  to  the  GoTern- 
ment  it  could  only  be  in  one  way,  and  that  is  as  officers  of  some  sort  or  another ; 
and  in  this  connection  an  extract  from  a  letter  from  Admiral  Gherardi,  em- 
bodying his  views  on  this  point,  will  be  of  interest :  "An  available  body  of 
men,  it  seems  to  me,  outside  of  the  fishing  and  coasting  fleets,  are  our  amateur 
sailors,  the  gentlemen  of  the  yacht  clubs,  who  would  form  a  body  of  intelligent' 
and  efficient  officers.  Their  voluntary  enrollment  as  a  naval  reserve,  with  the 
exemptions  and  rules  similar  to  those  accorded  to  the  militia  of  the  several 
States,  would  prove  a  service  of  the  greatest  maritime  strength  to  the  Govern- 
ment in  case  of  war.  Their  proficiency  in  seamanship  and  general  nautical 
knowledge,  would  render  their  instruction  by  the  officers  of  the  Navy,  in  the 
many  duties  on  board  an  armed  vessel,  an  easy  and  agreeable  task.  This  once 
accomplibhcd,  their  value  would  be  particularly  felt  in  organizing  a  naval  force 
from  the  blue  jackets,  unfortunately  of  nearly  every  nationality  but  our  own, 
that  (Ind  occupation  in  American  bottoms." 

To  this  class  pecuniary  inducements  could  not  be  offered,  and  not  only  would 
have  no  attraction,  but  if  offered  would  have  the  contrary  effect.  The  induce- 
ments should  be  in  the  nature  of  position,  honorable  consideration,  promotion, 
and  a  right  to  fly,  under  proper  restrictions,  an  ensign  indicative  of  the  United 
States  Naval  Reserve,  instead  of  the  burgee  proposed  in  the  Whitthorne  bilL 
The  ensign  would  prove  a  most  potent  factor,  and  would  have  a  beneficial 
effect  and  lend  dignity  to  the  classes  authorized  to  display  it,  as  has  been 
found  to  be  the  case  in  England,  whose  blue  ensign  is  always  found  displayed 
on  the  ocean  steamship  or  yacht  whose  captain  has  conformed  to  the  regu- 
lations in  the  Naval  Reserve  entitling  him  to  display  it. 

It  is  essential  that  the  whole  scheme  should  be,  not  of  an  honorary  but  of  an 
essentially  utilitarian  character,  in  order  to  obtain  the  dignity  and  value  neces- 
sary to  insure  its  success.  That  the  yachtsmen  enrolled  in  a  Naval  Reserve 
should  form  a  distinct  and  separate  class,  and  be  fitted  to  serve  in  positions  of 
authority.  That  the  inducements  and  rewards  should  be  worthy  and  valuable, 
but  not  of  a  pecuniary  nature,  and  that  the  representations  of  all  sections  of 
the  yachting  public  should  be  considered. 

Perhaps  an  intelligent  and  careful  consideration  of  the  bill  now  before 
Congress  by  all  classes,  and  a  presentation  of  the  ideas  resulting  therefrom  to 
the  committee  in  charge  of  the  bill,  would  lead  to  some  practical  result.  With 
neither  the  time  nor  the  desire  on  this  occasion  to  go  into  the  matter  from  the 
yachtsman^s  standpoint,  attention  is  called  only  to  the  following  : 

Firsts  As  indicated  at  the  beginning  of  this  paper,  the  bill  either  goes  too  far 
or  not  far  enough.  In  many  respects  Senate  Bill  S.  3320,  introduced  in  the 
last  Congress  by  Senator  Whitthorne  also,  is  not  open  to  this  criticism  in  that 
it  is  more  general. 

Second^  The  divisions  mentioned  do  not  seem  to  be  definite  enough,  nor  do 
they  apparently  recognize  the  separate  classes  into  which  all  men  likely  to  be 
enrolled  would  seem  to  resolve  themselves  naturally.  To  us  thej  are  as 
follows  : 

I.  A  suitable  division  for  officers  and  men  who  have  served  in  the  Navy. 
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2.  The  mercantile  marine  :  a.  Officers, 

3.  Men. 

3.  Fishermen,  Life  Saving,  etc.:  a.  Offshore, 

3.  Alongshore, 

c.  Life  Saving  Service. 

4.  Yachtsmen,  or  Volunteers,  as  it  might  better  be  called,  to  include  all  who 

would  volunteer  and  qualify  under  the  stated  standard  : 
a.  Owners  of  yachts  and  members  of  yacht  clubs. 
6.  The  officers  and  men  employed  on  yachts. 
In  the  case  of  volunteers  their  effectiveness  would  rather  seem  to  increase 
with  age  up  to  a  certain  point,  and  the  higher  limit  in  the  Whitthome  bill 
might  with  advantage  be  extended. 

The  true  yachtsman's  interest  in  the  scheme  for  a  Naval  Reserve  is  a  disin- 
terested one.  His  time,  his  person,  and,  on  the  part  of  those  who  own  yachts, 
in  addition,  his  vessel,  will  be  found  in  time  of  need  at  the  service  of  the 
Government.  All  he  asks  is  that  he  may  be  given  a  part  in  the  scheme  where 
his  capabilities  can  be  made  use  of  to  advantage,  and  in  return  receive  proper 
recognition  therefor. 

Mr.  Park  Benjamin.* — Afr,  Chairman  : — That  part  of  the  discussion  which 
has  been  naturally  of  the  greatest  interest  to  me  is  that  which  has  dealt  with 
the  position  of  the  ex-naval  officer  and  his  relations  to  a  Naval  Reserve. 

I  would  like  to  go  into  a  little  bit  of  history  in  regard  to  a  reserve  attempted 
to  be  created  some  sixteen  years  ago.  I  allude  to  it  because  in  Mr.  Soley's 
very  able  paper  he  lays  so  much  stress  upon  the  necessity  of  bringing  in 
gentlemen  who  have  been  educated  at  the  expense  of  the  Government.  I  have 
seen  it  stated — I  do  not  know  how  true  it  is — that  the  average  cost  of  educating 
each  cadet  who  graduates  from  the  Naval  School  runs  well  up  into  the  thou- 
sands.    In  some  cases  it  has  been  estimated  above  $15,000. 

If  that  is  the  case,  there  are  many  ex-naval  officers  who  have  cost  the  Gov- 
ernment a  large  sum  for  their  education ;  and  while  I  do  not  deem  the  Govern- 
ment has  any  legal  right  to  demand  their  services,  yet  it  undoubtedly  has  a 
very  strong  moral  right  to  do  sa 

In  the  year  1873  a  small  collection  of  ex-naval  officers,  whose  names  I  do  not 
now  mention,  gathered  here  in  New  York,  and  with  the  sanction  of  the  then 
Secretary  of  the  Navy  formulated  a  Reserve  Corps  scheme  which  proposed  that 
all  graduates  of  the  Naval  School  and  ex-naval  officers  who  had  served  in  the 
service  in  time  of  war,  and  who  had  honorably  left  the  service,  should  be 
enrolled  by  the  Secretary  of  the  Navy  as  a  Reserve  Corps ;  that  their  names 
should  appear  in  the  Naval  Register ;  that  they  should  be  given  a  nominal  rank, 
and  the  grades  of  seniority  which  they  would  have  held  had  they  remained  in 
the  service.  They  were  to  do  nothing  in  time  of  peace,  but  as  soon  as  war  was 
declared,  by  that  act  ipso  facto  they  were  drawn  immediately  into  the  service, 
subject  to  orders. 

It  always  seemed  to  me  whatever  merit  lay  in  that  scheme  rested  in  the  uses 

^  Formerly  EuiKs,  U.  S.  Nary.    Resigned,  1869. 
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to  which  these  gentlemen  were  to  be  put.  We  had  a  small  Navy  then,  and  all 
the  chance  of  a  much  smaller  one.  The  idea  was,  in  case  of  war,  these  gentle- 
men being  educated  in  the  discipline  and  conduct  of  the  Navy,  should  be 
ordered  at  once  to  those  duties  for  which  their  civilian  experience  best  fitted 
them,  that  is,  to  equipment  and  recruiting  work,  to  arsenals,  gun  factories  and, 
in  brief,  to  all  those  stations  in  which  more  or  less  practical  business  knowledge 
is  needed.  If  they  were  wanted  on  active  duty,  then  of  course  they  performed 
the  avocations  of  their  grade.  The  main  object  was  thus  to  free  the  entire  active 
personnel  of  the  Navy  for  service  in  the  field. 

I  was  informed  at  that  time  that  that  measure  had  gone  so  far  that  a  bill 
was  drafted  and  had  received  the  approval  of  the  Secretary  of  the  Navy,  and 
all  necessary  preliminaries  were  arranged  for  its  introduction  in  Congress 
■with  a  strong  backing,  when  for  some  reason  it  was  suggested  that  the  pro- 
visions of  the  bill  be  published,  and  a  brief  synopsis  was  published — I  think 
in  the  Army  and  Navy  Journal,  The  reception  which  was  accorded  to  it  by 
the  service  was  so  intensely  antagonistic  that  the  whole  thing  was  dropped 
almost  instantly.  While  individually  I  did  not  see  a  single  naval  officer  who 
did  not  seem  to  approve  of  it,  yet  collectively  there  seemed  to  be  a  great 
many  objections  to  it. 

I  must  dissent  entirely  from  the  suggestion  of  my  very  good  friend  and 
classmate,  Miller,  in  which  he  favors  ex-naval  officers,  or  any  one  else,  organ- 
izing battalions  or  companies  after  the  fashion  of  volunteer  officers  of  the  late 
war.  Not  that  that  is  not  a  very  excellent  and  commendable  service,  but  I  do 
not  think  a  man  who  happens  to  have  the  capacity  to  get  together  a  company 
or  a  large  following  necessarily  possesses  the  qualifications  which  are  required 
of  an  officer.  I  think,  also,  any  clause  which  would  limit  the  period  of  office- 
holding  to  a  definite  length  of  time  would  be  found  rather  an  obstacle  than  other- 
wise. I  am  speaking  ftow  from  the  general  tone  ot  expression  and  opinion  I  have 
heard  on  this  subject  for  upwards  of  sixteen  years  ;  I  do  not  think  ex-officers 
would  agree  to  it.  I  think  that  they  would  refuse  to  join  under  a  five  years' 
tenure  of  office,  or  under  any  limited  tenure.  There  are  not  many  of  them,  nor 
can  it  be  expected  that  all  would  enroll  themselves.  But  it  seems  to  me  that 
their  value  is  such  that  there  would  be  little  sacrifice  in  giving  them  permanent 
office  and  their  original  seniority.  Just  as  the  last  speaker  said,  the  induce- 
ments offered  must  be  especially  of  a  sentimental  nature.  There  is  no  mam 
who  has  ever  been  in  the  service  who  does  not  feel  the  strongest  attachment 
for  it  —  an  attachment  far  stronger  than  the  alumnus  of  a  college. feels  for  his 
alma  mater.  Unless  something  of  that  kind,  something  of  that  feeling  can  be 
encouraged,  I  do  not  think  much  success  will  be  obtained  in  drawing  ex-officers 
together.  I  doubt  greatly  whether  they  will  go  in  under  such  an  organization 
as  that  of  the  militia. 

I  think  we  lose  sight  of  the  great  difference  between  the  training  of  naval 
officers  and  that  of  a  graduate  of  West  Point.  When  the  latter  goes  back  into 
civil  life  he  may  easily  keep  alive  the  military  feeling.  He  can  go  into  a 
militia  regiment,  but  the  naval  officer  cannot  have  recourse  to  any  similar  naval 
organization.    If,  however,  a  naval  officer  as  soon  as  graduated,  or  at  any  time 


OUR  NAVAL  RESERVE.  211 

after  that,  had  a  right  to  enter  into  the  Reserve  Corps,  no  matter  what  his 
occupation  might  be  afterwards,  his  connection  with  the  Reserve  Corps  would 
keep  him  in  touch  with  the  service,  so  that  if  called  back  into  actual  naval 
work  he  would  be  in  a  position  of  utility.  It  seems  to  me  whatever  Reserve 
bill  becomes  a  law  there  should  be  some  provision  for  holding  the  former 
officers  of  the  Navy  in  some  such  relation.  Of  course  there  are  great  diffi- 
culties in  the  way,  and  they  become  greater  in  putting  ex-naval  officers  into 
positions  merely  on  the  basis  of  seniority.  That  is  undoubtedly  true.  My 
friend  and  classmate,  Mr.  Miller,  could  probably  go  back  into  the  service  and 
none  could  assume  the  duties  of  a  naval  officer  better  than  he  could ;  but,  on 
the  other  hand,  there  are  a  great  many  men  who  have  gone  out  whose  course 
of  life  has  been  entirely  different,  who  would  probably  be  rejected  as  totally 
unfit  for  naval  life.  I  think  that  is  the  great  difficulty  in  putting  back  ex-naval 
officers  on  the  basis  of  seniority. 

I  wish  to  apologize  for  referring  to  this  limited  view  of  a  great  subject,  but  I 
simply  wanted  to  speak  on  that  point  of  which  I  knew  the  most. 

Captain  James  Parker.* — Mr.  Chairman: — Having  been  for  about  forty- 
two  years  connected  with  naval  matters,  first  as  an  officer  of  the  Navy,  and, 
since  my  resignation  in  1866,  very  intimately  connected  with  the  mercantile 
marine ;  having  a  large  acquaintance  with  almost  all  the  persons  who  own 
vessels,  or  who  are  interested  in  vessels,  in  this  country,  I  think  I  can  throw 
some  little  light  upon  this  subject. 

There  is  an  old  statement — something  of  a'* chestnut"  I  fear — an  old  receipt 
"  How  to  cook  a  hare,"  and  that  begins,  as  I  remember,  by  the  statement 
**  First  catch  your  hare.**  Wc  have  been  cooking  the  hare  this  evening  exclu- 
sively. I  propose  to  suggest  some  way  to  catch  it.  All  these  details  that 
have  been  talked  of,  it  seems  to  me,  would  be  inappropriate  in  any  bill.  Mr. 
Whitthorne  brought  that  bill  to  a  committee  of  which  I  have  the  honor  to  be 
one,  and  he  explained  to  us  that  he  received  it  from  the  Navy  Department  I 
have  heard  again  its  provisions  most  forcibly  advocated  by  that  officer  of  the 
Navy  Department  from  whom  Mr.  Whitthorne  said  he  had  received  it,  in  a 
letter  (a  communication)  which  has  been  read  here. 

Now,  I  believe  in  taking  our  Government  as  we  find  it.  I  believe,  therefore, 
in  the  effort  to  enlist  the  States  in  this  subject ;  and  I  think,  to  that  end,  the  pro- 
visions  of  the  Whitthorne  bill  which  are  based  upon  our  present  militia  laws 
are  very  desirable.  I  can  see  no  reason  why  there  should  not  be  those  local 
organizations  for  naval  purposes,  for  the  uses  to  which  such  organizations 
could  very  well  be  put  to  in  time  of  actual  war.  I  can  see  many  reasons  why  such 
organizations  should  be  encouraged,  and  why  the  naval  militia  law  should  be 
as  much  a  part  of  the  system  of  the  country  as  the  present  military  militia  law, 
and  quite  as  useful.  But  we  must  all  remember  that,  in  so  far  as  the  militia  of 
this  country  has  any  connection  whatever  with  the  General  Government,  that 
connection  only  becomes  felt  when  it  is  taken  into  the  service  of  the  General 
Government,  and  becomes  a  part  of  its  army.     It  retains,  in  the  case  of  the  State 

^  Formerly  Lieat.-Comdr.,  U.  S.  Navy.    Resigned,  1866. 
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regiments,  their  organizations ;  its  officers  are  appointed  in  the  first  place  by  the 
State.  When  they  are  mustered  into  the  service  of  the  United  States  thejthen 
become  military  officers  of  the  United  States,  as  much  so  as  thongh  the/  had 
passed  their  whole  lives  in  the  regular  service ;  their  rank,  their  relation  to 
the  rest  of  the  military  affairs  of  the  United  States  is  fixed  by  the  general  law 
of  the  United  States,  and  not  by  the  militia  laws  at  all.  Now,  that  is  what  we 
want  for  a  Naval  Reserve.  All  the  regulations  which  determine  the  character 
of  the  militia  when  it  has  gone  into  the  army  of  the  United  States  are  those 
which  pertain  to  the  army  of  the  United  States.  The  regulations  of  war  im- 
mediately apply;  all  the  other  regulations  that  belong  to  the  arm/  of  the 
United  States  at  once  belong  to  this  volunteer  force,  for  it  becomes  an  integral 
part  of  the  army  of  the  United  States  for  the  time  being.  It  does  not  interfere 
with  the  regular  army ;  the  officers  of  the  militia  forces  do  not  go  into  the 
regular  army  and  interfere  with  the  register  of  its  officers  ;  and  I  do  not  think 
any  scheme  should  be  adopted  for  this  Naval  Reserve  that  would  accomplish 
that  result. 

Now,  what  should  a  Naval  Reserve  consist  of  ?  We  want  a  Navad  Resenre 
to  supply  the  navy  of  the  United  States  in  time  of  war  precisely  as  the  military 
organizations  supplement  the  army  of  the  United  States.  We  want  something 
from  which  we  can  at  once  inject  ships  and  men  into  the  navy  of  the  United 
States,  and  to  that  extent  augment  it.  Now  the  question  is,  How  are  we  to  get 
these  ?  Our  citizens  own  the  ships.  Men  must  volunteer  into  the  Naval  Re- 
serve so  that  they  can  be  taken  from  this  body  of  volunteers  when  wanted. 
You  can't  organize  ship*s  crews  on  shore.  You  have  got  to  pat  those  men  on 
board  the  ships  and  organize  them  there  as  to  crews,  etc,  and  then  yon  have 
got  to  get  ships  to  put  them  on  board  oL  Now  the  question  for  os  to  deter* 
mine  is.  How  are  we  to  get  the  men  and  ships  ?  We  want  ships  for  all  sorts  of 
purposes.  In  the  first  place  auxiliary  cruisers,  vessels  that  can  fly  across  the 
ocean,  inflicting  the  same  injuries  upon  an  enemy's  commerce  that  the  Alabama 
and  a  few  others  of  the  Confederate  cruisers  exerted  upon  ours;  enongh  to 
almost  destroy  it 

Three  or  four  ships,  as  my  naval  friends  and  those  who  are  familiar  with  the 
history  of  that  time  know,  were  sufficient  almost  to  drive  our  flag  from  the 
ocean  ;  to  give  it  a  blow  from  which  the  merchant  service  has  never  recovered. 
I  do  not  say  that  was  the  sole  cause  of  its  disintegration  and  its  almost  entire 
destruction,  but  I  do  say  that  those  three  or  four  ships — cruisers,  vessels  that 
never  fought,  but  always  ran  from  an  enemy  that  could  fight — thus  attacking 
the  enemy  in  his  most  vital  part,  were  the  principal  cause.  That  is  what  we  want ; 
there  must  be  some  inducement  held  out  At  the  beginning  of  the  late  war 
the  Government  of  the  United  States  never  seized  a  ship,  but  paid  for  them  at 
prices  far  beyond  their  value.  Talk  about  the  patriotism  of  people  I  When 
the  time  comes  for  them  to  put  their  hands  in  Uncle  Sam's  pocket  they  all 
take  a  pretty  big  handful  out  every  time.  We  found  that  was  so  in  time  of 
war,  and  we  will  find  it  so  in  time  of  war  again  ;  and  so,  when  we  organize  onr 
naval  reserve  of  ships,  we  should  know  the  terms  upon  which  we  can  obtain 
them,  based  not  upon  any  such  uncertain  basis  as  mileage,  hot  npon  the  actual 
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value  of  the  ship,  by  payment  of  a  certain  sum  per  annum  for  that  ship; 
whether  she  lies  at  the  dock  or  goes  to  sea.  Whether  she  engages  in  coastwise 
or  foreign  trade  should  not  be  considered.  Is  she  suitable  for  naval  purposes, 
should  be  the  only  test  We  all  want  to  see  a  bill  that  looks  like  an  e£Eort  to 
revive  the  merchant  service ;  but,  anxious  as  I  am  to  see  our  flag  once  more 
occupy  its  position  on  the  oceans  of  the  world,  I  do  not  think  this  country  will 
ever  consent  to  bring  the  flag  back  upon  any  terms  that  have  the  suspicion  of 
the  subsidy  about  it,  nor  do  I  want  to  see  the  Naval  Reserve  hazarded  by  any 
attempt  to  connect  it  with  any  such  scheme  to  revive  shipping  on  any  such 
basis.     Let  the  two  measures  be  divorced. 

Now,  how  are  we  to  get  men  ?  I  want  to  see  some  inducement  held  out  to 
them  to  volunteer  into  the  Naval  Reserve,  so  that,  in  time  of  need,  we  may  say 
"  Come,"  and  have  them  bound  to  obey.  Let  us  go  to  our  yachting  friends. 
Upon  what  terms  will  you  agree  that  the  Government  may  have  your  services  ? 
What  scheme  should  be  incorporated  in  the  bill  so  far  as  yachtsmen  are  con- 
cerned? We  want  the  organization  of  gun*s-crews  and  all  that,  and  other 
measures  which  are  to  be  found  in  Mr.  Whitthorne*s  bill.  The  world  at  large 
doesn't  understand  that  talk ;  by  the  organization  of  gnn*s-crews  it  doesn't 
understand  anything  ;  but  when  we  say  to  my  friend  Mr.  Stewart,  who  is  a  lawyer 
and  a  most  excellent  one,  and  who  has  a  yacht — I  don't  think  he  has  a  steam 
one,  but  I  hope  he  will  have  one — '*  We  want  your  steam  yacht  in  time  of  war 
to  use  as  a  torpedo  boat,"  and  then  he  should  say  **  You  can  have  her  upon 
such  and  such  terms,"  we  have  something  that  the  world  can  understand.  I 
mention  him  because  he  sits  before  me,  and  I  know  how  anxious  and  interested 
he  is  on  the  subject  It  would  be  an  insult  to  offer  to  pay  him  money  ;  be 
doesn't  need  it  and  he  don't  want  it ;  but  take  the  average  Jack  Tar,  who  has 
got  to  live,  and  you  have  got  to  pay  him,  and  he  must  be  paid  in  time  of  peace, 
as  an  inducement  to  give  his  services  to  the  Government  in  time  of  war.  I 
think  a  scheme  that  can  be  offered  that  will  accomplish  these  simple  pur- 
poses will  provide  for  the  greatest  difficulty,  which  is  **to  get  the  hare." 
Having  gotten  it,  our  experience  to-night  shows  that  there  will  be  no  difficulty 
whatever  in  finding  receipts  for  cooking  the  hare  in  the  best  possible  manner. 

Mr.  W.  A.  W.  Stewart. — Mr,  Chairman  and  Gentlemen: — I  wish  to  ac- 
knowledge my  allegiance  to  the  proposition  made  by  Captain  Cooke,  that  the 
law,  if  any  is  passed,  authorizing  a  Naval  Reserve,  should  be  embodied  in  gen- 
eral terms.  I  mean  by  that,  in  general  terms  kindred  to  the  necessities  of  the 
situation.  Whatever  concessions  may  properly  be  made  in  the  bill  in  order  to 
establish  the  Naval  Reserve,  to  achieve  the  best  practical  results,  are  consider- 
ations which  cannot  be  foreseen  definitely,  and  for  that  reason  I  am  in  favor  of 
framing  the  bill  in  very  general  terms,  in  order  to  avoid  going  from  one  extreme 
to  the  other,  and  so  as  to  be  able  to  meet  any  actual  exigencies  that  may  arise. 

I  want  to  say  one  word  from  a  yachting  point  of  view.  As  Captain  Parker  has 
stated,  I  am  a  zealous  yachtsman  :  I  am  too  zealous  a  yachtsman  to  own  a  steam 
yacht.  I  know  a  few  of  my  friends  in  the  club  who  do  most  of  their  yachting  on 
the  water;  I  will  say  a  word  for  them.   They  believe  they  can  be  of  some  senrice 


214  OUR  NAVAL  RESERVE. 

to  the  Naval  Reserve.  Some  of  them  own  steam  yachts,  and  I  am  told  by  the 
naval  authorities  some  of  these  yachts  could  be  made  useful  in  time  of  war; 
and  those  yachtsmen  I  speak  for  would  be  very  glad  to  put  their  yachts  at  the 
service  of  their  country,  to  submit  them  to  annual  inspection  and  to  reasonable 
regulations,  to  preserve  them  always  in  time  of  peace  in  such  a  condition  as 
will  make  them  fit  for  naval  auxiliary  purposes,  and  in  time  of  war  to  put  them 
absolutely  at  the  service  of  the  Government  What  do  they  ask  in  return  for 
this  ?  No  possible  compensation  in  money ;  they  ask  only  some  suitable 
indication  of  the  truth  of  the  fact  that  they  have  put  their  vessels  to  that  extent 
at  the  service  of  their  country.  It  is  suggested  that  a  suitable  indication  of 
that  truth  would  be  an  ensign  which  they  might  fly. 

There  are  a  few  yachtsmen  who  own  vessels  and  they  believe,  presumptuous 
as  they  may  be,  that  they  may  be  of  service.  I  am  aware  of  the  changes  in 
vessels  ;  I  am  aware  of  the  abolishment  of  sailing  men-of'war.  I  suppose  it 
will  be  admitted  that  sailing  ships,  even  for  the  purpose  of  aiding  our  steam 
men-of-war,  form  an  essential  element,  and  I  believe  our  sailing  yachts  are 
useful  as  encouraging  and  fostering  American  sailors,  and  I  believe  yachts- 
men— and  I  mean  those  who  are  really  practical  yachtsmen — may  be  made 
some  use  of.  They  do  not  want  to  be  understood  as  regarding  themselves  as 
of  the  slightest  use  to-day  in  a  Naval  Reserve.  They  are  absolutely  unfamiliar 
with  the  points  of  war ;  they  are  utterly  unacquainted  with  the  discipline  of  the 
Navy  or  in  the  method  of  handling  guns,  but  they  are  men  of  zeal  and  intelli- 
gence,  and  they  are  more  or  less  familiar  with  the  sea  and  have  been  more  or 
less  accustomed  to  the  command  of  small  vessels  and  small  crews.  What  do 
they  want  ?  They  want  that  you,  gentlemen  of  the  Navy,  will  make  some  use  of 
their  zeal  and  their  undoubted  familiarity  with  the  sea,  whatever  it  may  be. 
Train,  educate,  and  make  use  of  the  utility  of  these  enthusiastic  yachtsmen. 
They  do  not  want  any  rewards  from  the  Government.  They  wish  for  neither 
money  nor  any  other  dignity  than  the  right  to  fly  some  suitable  ensign  indicative 
of  the  truth  that  they  are  thus  putting  themselves  in  a  position  to  be  of  service 
to  their  country  when  called  upon.  One  thing  more— I  am  sorry  to  find  my- 
self making  a  speech — we  are  quite  satisfied,  so  far  as  any  uniform  or  rank  or 
exchange  of  courtesies  is  concerned,  to  put  ourselves  in  your  hands,  and  we 
will  wait  until  we  have  achieved  the  work.  I  suppose  that,  while  yachtsmen 
may  be  credited  with  a  good  deal  of  zeal,  it  is  not  equal  to  that  of  those 
gentlemen  who  have  made  it  the  serious  business  of  their  lives  to  serve  their 
country,  and  who  are  alone  entitled  to  all  the  dignity  of  the  service.  We 
appreciate  that  the  rewards,  great  as  they  may  be,  and  ought  to  be  for  such 
sacrifices,  are  chiefly  sentimental,  and  they  ought  not  to  be  cheapened  bj  the 
creation  of  an  artificial  taste  for  the  imitation  naval  officer. 

The  following  remarks,  received  in  writing  from  some  of  those  who 
were  invited  to  discuss  the  paper  but  were  unable  to  attend  the 
meeting,  were  not  read  owing  to  the  lateness  of  the  hour.  By  direc- 
tion of  the  Board  of  Control,  they  are  here  appended  as  a  part  of  the 
discussion : 
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Captain  A.  R.  Yates,  U.  S.  N. — Mr,  Chairman  and  Gentlemen: — The  able 
paper  of  Captain  Cooke  upon  the  Naval  Reserve,  now  under  discussion  by  the 
Institute,  is  one  worthy  of  the  thoughtful  attention  of  every  citizen  of  our 
country,  and  particularly  of  every  officer  in  both  branches  of  the  military  ser- 
vice. That  steps  are  taken  to  create  a  Naval  Reserve  is  a  very  satisfactory 
sign  of  the  increasing  interest  throughout  the  country  in  the  welfare  of  the  Navy 
as  well  as  in  that  of  the  mercantile  marine. 

The  fact  that  the  Navy  has  no  adequate  source  from  which  to  draw  its  seamen 
in  time  of  war  is  so  well  known  and  has  been  so  often  stated  in  papers  and  in 
discussions,  that  it  is  unnecessary  to  do  more  than  allude  to  this  sad  condition. 

The  requirements  for  an  able  seaman  in  the  Navy  of  the  present  day  are  so 
different  from  those  of  one  before  the  Rebellion,  that  were  the  commercial 
marine  now  in  the  flourishing  condition  it  was  then,  its  seamen  would  be  lack- 
ing in  some  of  the  most  important  qualifications  now  necessary  to  the  efficient 
performance  of  the  duties  of  a  man*of-warsman.  In  fact,  outside  of  the  En- 
gineer's Department,  the  men  now  to  be  obtained  from  this  source  would  not 
be  nearly  as  valuable  to  the  Navy  as  those  derived  from  that  source  before  the 
Civil  War.  The  experience  and  training  obtained  by  men  in  the  sailing  ships 
then  developed  qualities  that  fitted  them  for  service  in  a  man*of-war,  and  when 
steam  was  an  auxiliary  and  ordnance  was  comparatively  simple,  as  in  those 
days,  a  short  period  of  training  converted  the  merchant  sailor  into  the  active  and 
efficient  naval  seaman.  Since  steam  has  taken  the  place  of  sails  as  the  princi- 
pal motive  power  on  the  ocean,  and  the  man-of-war  of  to-day  is  a  mass  of 
machinery  by  which  not  only  the  ship  is  impelled  but  the  ordnance  handled, 
the  majority  of  the  crews  of  the  steam  merchant  vessels — deck  hands  as  they 
are  technically  called — ^possess  in  no  higher  degree  the  qualities  of  an  efficient 
naval  seaman  than  did  the  afterguard-sweepers  in  the  old  sailing  frigates  those  of 
topmen.  From  the  quartermasters  and  the  few  seamen  the  merchant  steamers 
carry  we  hope  to  draw  a  small  force  at  least,  but  unless  the  commercial  marine 
becomes  of  a  respectable  size  the  number  will  be  but  a  small  part  of  the  force 
required  in  the  event  of  a  war  with  one  of  the  maritime  powers. 

The  qualities  necessary  for  a  first-class  seaman  in  the  steam  merchantman  of 
to-day  are  the  knowledge  how  to  steer,  heave  the  lead,  and  handle  the  small 
sails  she  carries — qualities  necessary  in  a  man-of-war  undoubtedly,  but  the  ex- 
perience thus  obtained  is  not  calculated  to  produce  that  hardihood,  fertility  of 
resource  and  self-reliance  that  the  daily  contact  with  danger  in  handling  a  sail- 
ing ship  in  all  weathers  generated  in  the  courageous  sailor  of  thirty  or  forty 
years  ago.  It  is  true  that  the  life  in  a  modern  cruiser  is  not  conducive  to  the 
production  of  these  qualities,  but  this  is  in  a  measure  compensated  for  by  that 
training  resulting  from  the  drills,  routine,  and  discipline. 

From  our  fisheries,  off  shore  and  in  shore,  we  would  probably  obtain  our 
most  efficient  crews  for  the  modern  man-of-war.  In  them  the  hardy  qualities 
of  the  seaman  are  developed,  which,  though  obtained  in  fore  and  aft  vessels, 
are  such  important  adjuncts  to  a  man-of-warsman  that  with  a  few  weeks  train- 
ing they  would  become  tolerably  efficient  as  naval  seamen. 

Although  yachts  with  few  exceptions  cruise  but  in  summer  and  in  moderate 
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weather,  and  draw  their  crews  from  our  merchant  service,  mostly  from  the 
coasters,  yet  there  is  a  fair  discipline  maintained  in  most  of  them,  and  this 
with  the  training  obtained  in  the  sailing  yachts,  particularly  in  the  racers,  are 
of  value  to  the  naval  seaman. 

The  experience  of  a  sea  life,  no  matter  in  what  capacity,  is  not  to  be  neglected 
in  the  Naval  Reserve  man.  The  future  wars  will  be  short,  and  but  a  few  days 
will  elapse  after  the  declaration  of  war  before  a  fleet  of  ironclads  might  be  ofiE 
one  of  our  important  seaports.  Should  we  possess  the  necessary  vessels  to 
attack  the  force,  they  should  be  manned  by  those  who,  in  addition  to  being  able 
to  manipulate  the  batteries,  are  familiar  with  the  sea  and  accustomed  to  be 
upon  it,  although  the  vessels  in  which  they  might  serve  should  be  only  coast 
or  harbor  defense  ships. 

Could  anything  be  more  humiliating  than  that  an  attack  should  fail  or  a 
vessel  be  captured  owing  to  the  seasickness  of  the  seamen  ?  This  may  appear 
an  absurdity,  still  not  so  very  improbable.  In  my  own  experience  in  the 
sloop  of  war  Cyane  in  1863,  while  beating  out  of  the  harbor  of  San  Franciscoi 
nearly  two  thirds  of  the  crew,  who  were  one  year's  men  and  had  made  the 
passage  from  New  York  to  Panama  in  a  steamer,  and  from  Panama  to  San 
Francisco  in  the  Lancaster,  were  so  seasick  as  to  be  of  little  use,  and  conse- 
quently the  task  of  working  the  ship  through  the  Gates  was  not  unattended 
with  risk.  This  is  an  exceptional  casej  as  the  Cyane  was  a  short  ship  and  the 
sea  was  choppy ;  still  the  circumstance  impresses  one  with  the  necessity  for 
some  sea  life  for  those  who  are  to  man  the  coast  or  harbor  defense  ships,  and 
I  have  mentioned  this  circumstance  as  showing  the  need  of  the  Naval  Reserve 
man  being  a  seaman,  at  least  so  far  as  familiarity  with  the  sea  is  concerned. 
Were  this  not  a  requisite,  landsmen  to  man  our  armored  battle  ships  might  be 
drilled  in  barracks  or  forts,  since  these  vessels  have  no  masts  nor  sails  to 
handle.  No  kind  of  drilling  with  guns  on  shore  will  entirely  take  the  place  of 
that  in  a  seaway.  Even  with  the  old  8*inch  and  9-inch  smoothbore  guns,  the  crew 
that  would  work  and  dismount  a  gun  in  a  remarkably  short  time  found  that  it  had 
considerable  to  learn  before  it  could  do  the  same  in  a  moderate  seaway  with- 
out injury  to  themselves,  gun,  and  ship. 

In  anything  I  have  said  about  the  men  in  the  merchant  service  of  to-day  I 
do  not  wish  to  be  understood  as  belittling  their  importance  in  case  of  a  war, 
for  this  I  fully  recognize.  I  wish  simply  to  show  the  great  necessity  for  train- 
ing the  Naval  Reserves,  and  further  to  bring  to  the  minds  of  those  interested 
in  this  subject  the  fact  that  the  crews  of  the  merchant  steamships  are  not  now, 
as  formerly,  nine  tenths  seamen,  but  that  one  fourth  is  a  liberal  estimate  for 
the  number  of  seamen — or  those  who  know  how  to  '*  reef,  hand,  and  steer" — to 
be  found  in  their  crews  at  the  present  day.  With  a  sea  life  all  are  acquainted, 
and  this  experience  is  not  to  be  ignored  for  reasons  I  have  given.  To  give  the 
Naval  Reserves  any  training  with  guns  at  sea  at  the  present  time,  with  so  few 
vessels  in  the  Navy,  appears  to  be  impracticable,  but  it  is  hoped  the  future 
will  remove  the  obstacles.  In  the  following  sketch  of  a  plan  for  training  the 
Naval  Reserves  a  temporary  provision  is  made  for  this  object,  but  it  is  only 
expedient. 
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While  comparatively  easy  to  state  what  qualities  are  necessary  to  make  an 
efficient  Naval  Reserve  man,  it  is  not  by  any  means  so  easy  to  formulate  a  plin 
to  obtain  them  that  will  accord  with  the  means  we  have  and  the  temper  of  the 
people.  In  a  discussion  of  the  paper  of  Captain  Cooke,  the  details  of  a  plan 
for  the  purpose  mentioned  cannot,  owing  to  want  of  space  and  time,  be  given ; 
but  a  general  idea  of  one  can  be  sketched  with  the  hope  of  presenting  an  idea 
or  two  to  assist  those  who  may  be  called  upon  to  devise  a  well  digested  system 
of  a  Naval  Reserve  force,  and  with  this  view  I  suggest  the  following : 

Iq  our  principal  seaports  let  there  be  moored  men-of-war  condemned  for 
active  service.  At  the  present  time  we  have  a  number  of  wooden  cruisers 
that,  housed  over  and  sheathed  similar  to  the  Vermont  and  New  Hampshire, 
would  last  for  years,  or  at  any  rate  until  other  cruisers  are  condemned  for 
active  cruising  and  can  take  their  places.  On  these  vessels  have  three  or 
four  officers,  as  the  number  of  available  officers  in  the  service  will  allow,  and  a 
few  petty  officers  and  seamen  taken  from  those  who  have  seen  a  certain  amount 
of  faithful  service  in  the  Navy.  For  this  purpose  those  who  for  slight  phys- 
ical defects  are  unfit  for  active  service  in  a  cruiser  could  be  given  employ- 
ment The  men  for  the  Naval  Reserve  force,  the  number  to  be  decided  upon  by 
the  Department,  should  be  drawn  from  the  seafaring  class,  sailors  on  the  lakes 
and  boatmen  of  all  descriptions  on  the  adjacent  bays  and  rivers.  These  should 
be  enrolled  at  the  nearest  naval  station,  and  required  to  spend  at  least  one 
month  a  year  for  the  first  two  years,  afterwards  two  weeks  a  year,  on  one  of 
the  Reserve  training  ships :  these  periods  to  be  employed  in  such  a  course  of 
training  as  may  be  decided  upon.  They  should  receive  while  so  employed  the 
pay  and  ration  of  a  seaman  in  the  Navy,  and  should  be  given  on  first  entrance 
to  the  ship  two  suits  of  uniform  and  their  bedding,  afterwards  furnishing  these 
articles  themselves,  and  in  addition  to  the  above  inducements  they  should  receive 
a  small  sum  per  month  so  long  as  enrolled  and  conforming  to  the  regulations 
that  may  be  made  by  the  Department  governing  the  Naval  Reserves.  The 
vessels  should  be  provided  with  a  modem  gun  of  each  class  that  it  is  prac- 
ticable to  mount  on  them,  and  with  the  requisite  number  of  small  arms,  torpedo 
gear,  etc.,  that  may  be  necessary  for  the  purpose  of  instruction. 

These  Reserve  training  ships  could  be  adapted  for  the  purpose  without  much 
expense.  The  Constitution  at  Portsmouth  is,  with  few  alterations,  available 
now  for  this  work.  The  Hartford,  Kearsarge,  and  other  vessels  of  historical 
note  will  soon  be  suitable  for  this  service  only.  The  repairing  of  the  Hartford 
for  an  active  cruiser,  simply  out  of  deference  to  sentiment,  does  not  appear  to 
me  sound  judgment  The  same  sum  of  money  asked  for  this  purpose  would 
fit  up  all  the  Reserve  training  ships  needed,  and  those  vessels  like  the  Hart- 
ford which  have  become  historical  would  be  retained  in  a  service  worthy  of 
their  record  and  age. 

From  the  men  under  training  on  these  ships  could  be  taken  the  force  to  test 
the  torpedo  and  submarine  system  of  the  defense  of  the  port  or  of  the  adjacent 
coast.  If  to  each  ship  a  small  gunboat  carrying  an  8-inch  or  larger  modem 
gun  could  be  attached,  as  well  as  a  torpedo  boat,  the  training  of  the  Reserves 
would  be  the  more  thorough.   In  the  absence  of  such  accessories,  vessels  from 
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the  North  Atlantic  Squadron,  and  others  specially  detailed  by  the  Department, 
could  be  directed  to  take  out  the  Reserves  that  might  be  on  the  ships  for  an 
experience  of  a  week  or  two  at  sea.  This  would  give  a  portion  at  least  of  the 
Reserves  some  training  with  guns  at  sea,  and  so  far  render  them  of  great  value 
in  sudden  emergencies. 

Any  officer  of  the  merchant  service,  or  graduate  of  the  Naval  Academy,  or 
owner  or  master  of  a  yacht,  who  can  pass  a  required  examination,  to  be  prac-' 
tical  in  its  character,  and  can  furnish  adequate  testimonials  as  to  conduct,  char* 
acter,  and  ability,  should  be  eligible  to  the  position  of  an  officer  in  the  Naval 
Reserves.  The  rank  should  be  determined  by  the  examination,  service,  and  age 
of  the  applicant,  but  should  not  be  higher  than  that  of  lieutenant>commander. 
As  inducements  to  applicants,  a  member  of  the  Reserve  should  be  permitted 
to  fly  a  distinctive  flag  on  any  vessel  he  may  command,  to  wear  the  uniform  of 
his  grade  when  he  pleases  off  duty,  and  in  the  event  of  a  war,  to  be  called  into 
active  service  and  paid  according  to  his  relative  rank  in  the  Navy.  Other 
inducements,  such  as  pay  while  under  instruction,  or  a  small  sum  per  month, 
as  may  be  deemed  advisable,  should  be  offered  to  obtain  the  enrollment  of 
officers  of  the  mercantile  marine  who  stand  highest  in  their  profession.  The 
officers  of  the  Reserve  should  be  given  the  facilities  of  the  Government  yards 
and  stations  for  obtaining  the  knowledge  necessary  to  the  performance  of  their 
duties,  and  the  same  should  be  given  also  to  those  desiring  to  present  them- 
selves for  examination  as  officers.  For  this  purpose  an  officer  or  officers  should 
be  stationed  at  the  several  yards  and  stations  to  instruct  applicants  and  officers 
of  the  Reserve.  The  officers  of  the  Reserve  should  be  required  to  present 
themselves  once  a  year  for  instruction  at  the  station  at  which  enrolled,  that 
they  may  keep  pace  with  the  improvements  in  naval  warfare.  They  should 
also  be  called  upon  to  perform  such  duties  with  the  crews  of  the  Reserve 
training  ships  in  the  line  of  instruction  as  may  add  to  the  efficiency  of  both. 

Our  Navy,  as  stated  in  the  paper  under  discussion,  will  not  in  times  of  peace 
be  large  ;  and  if  not  in  peace,  since  to  build  a  man-of-war  now  requires  years 
where  it  required  months  a  half  century  ago,  we  may  say  it  will  never  be  large. 
A  force  of  50  vessels  afloat,  or  75  or  100  in  all,  including  all  classes,  is  a  liberal 
estimate  of  the  number  we  are  to  have  in  a  future  as  far  distant  as  we  can  look* 
To  man  these  vessels  with  a  trained  body  of  seamen  equal  to  any  in  the  world 
should  be  our  first  object,  and  the  number  of  this  regular  force  should  not  be 
less  than  12,000.  To  obtain  and  retain  these  men,  inducements  additional  to 
those  already  afforded  must  be  offered,  such  as  laws  for  retirements,  interest 
on  deposits  (embodied  in  the  report  of  the  Chief  of  Bureau  of  Equipment),  the 
pay  of  the  boatswain-mates,  quartermasters,  and  other  petty  officers  of  the 
seamen  class  made  equal  to  that  of  those  of  the  other  classes  in  the  Navy,  the 
privilege  of  serving  after  a  certain  length  of  sea  service  in  the  training  ships 
with  increased  pay  as  instructors  and  the  like. 

The  present  system  of  training  naval  apprentices  is  working  well,  and  with 
a  few  modifications  will  in  the  future  give  us  a  class  of  seamen  for  the  regular 
force  equal  to  any  in  the  world ;  but  as  this  system  is  not  under  discussion  I 
refrain  from  further  mention  of  it 
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The  plan  I  have  sketched  is  different  from  Captain  Cooke's  scheme  for  the 
formation  of  ship's  companies.  I  think  his  plan  would  be  an  excellent  one  if 
it  were  possible  to  collect  the  men  composing  the  companies,  but  when  one 
thinks  of  the  wanderings  of  seamen,  this  seems  almost  an  impossibility.  In 
the  plan  I  have  mentioned  officers  and  men  receive  the  instruction  as  oppor- 
tunities are  favorable  to  them ;  and  at  the  breaking  out  of  war,  those  in  the 
vicinity  of  their  station  of  enrollment  can  at  once  be  formed  into  a  ship^s  com- 
pany or  into  ships'  companies,  as  the  number  will  permit.  Should  the  number  of 
officers  on  the  active  list  not  be  sufficient  for  the  duties  in  connection  with  the 
Naval  Reserve,  the  Secretary  of  the  Navy  should  be  empowered  to  employ 
those  officers  upon  the  retired  list  who  are  capable  of  performing  these  duties. 
These  officers  while  so  employed  should  receive  the  sea  pay  of  their  grade, 
which  rate  of  pay  should  be  that  assigned  to  all  officers  serving  on  the  training 
Reserve  ships. 

The  bills  before  Congress  to  create  a  naval  reserve  of  vessels  will,  I  hope, 
attain  this  end,  but  the  expense  of  shipbuilding  in  this  country,  together  with 
that  of  running  the  ships  after  they  are  built,  is  so  great  compared  with  that  of 
foreign  ships,  that  it  appears  to  me  impossible  to  compete  successfully  with 
them  without  large  subsidies  or  bounties  from  the  Government.  Consequently 
we  cannot  look  for  much  aid  from  this  source  in  time  of  war.  Yet  the  mer- 
cantile marine  is  about  our  only  source  for  vessels  for  the  Reserve,  and  to 
place  it  on  a  respectable  footing  has  engaged  the  attention  of  some  of  our 
ablest  statesmen.  A  solution  of  the  problem  will  be  reached  when  the  interests 
of  trade  favor  the  industry;  in  the  meantime  would  it  not  be  advisable  to 
remove  the  duties  from  shipbuilding  materials,  and  thus  by  removing  part  of 
the  load  from  this  branch  of  our  trade,  encourage  it  in  its  struggles  to  regain 
its  once  proud  footing  ?  The  plan  of  a  payment  of  a  sum  for  every  ton  of 
those  vessels  built  in  accordance  with  instructions  from  the  Navy  Department 
is  certainly  a  good  one  as  far  as  it  goes,  but  what  is  to  maintain  these  vessels 
after  they  are  built  ?  The  protectionist  and  freetrader  will  each  give  such 
excellent  arguments  that  one  not  a  political  economist  might  be  well  pleased 
with  the  plan  of  either.  Steamers  in  the  coasting  trade,  steam  yachts,  and  tugs 
might  be  put  upon  the  Reserve  list,  as  mentioned  in  the  paper,  and  would  in 
various  ways  be  useful  in  time  of  war. 

The  plan  for  a  Naval  Reserve  that  will  commend  itself  to  Congressmen  and 
to  the  country  must  be  simple  and  comparatively  inexpensive,  easily  under- 
stood by  the  landsman  and  readily  explained  by  a  Representative  to  his  con- 
stituents. As  the  idea  is  a  new  one  in  our  country.  Congress  would  be  more 
willing  to  approve  it  if  a  failure  would  not  involve  much  expense.  If  the  plan 
proved  successful,  it  could  be  enlarged  as  its  merits  became  apparent 

Lieutenant-Commander  C.  H.  Stockton,  U.  S.  N. — Mr,  Chairman  and  Gen- 
tlemen  : — I  wish  to  preface  my  remarks  upon  the  paper  read  by  Captain  Cooke, 
by  saying  that,  though  I  differ  from  him  in  regard  to  the  relative  importance  of 
this  question,  and  also  in  regard  to  some  points  of  its  treatment,  I  desire  to 
express  my  appreciation  of  the  intelligence  and  zeal  with  which  he  discusses 
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the  subject,  and  my  general  belief  in  the  value  and  importance  of  a  Naval 
Reserve  to  supplement  the  regular  naval  forces  of  the  nation.  I  say  supple- 
ment, for  my  only  fear  is  that  it  may  attain  an  undue  prominence  in  the  naval 
questions  of  the  day,  to  the  detriment  of  more  vital  matters. 

The  first  inquiry  that  comes  to  my  mind,  after  the  reading  of  the  paper,  is 
concerning  the  wisdom,  to  say  the  least,  of  the  ground  taken  by  the  writer,  of 
linking  the  question  of  governmental  aid  to  the  construction  and  maintenance 
of  naval  vessels  in  reserve  in  time  of  peace,  with  the  fiscal  questions  of  subsidy 
and  protection  to  shipbuilding  and  shipowning. 

The  question  of  cheapening  the  cost  of  shipbuilding  and  owning  by  the  re- 
duction in  the  cost  of  the  raw  or  partly  shaped  and  manufactured  material 
which  enters  into  the  ship,  instead  of  the  provision  of  a  system  of  bounties,  is 
at  least  a  debatable  one,  and  to  my  mind  should  not  be  allowed  to  complicate 
the  subject,  which,  from  our  point  of  view,  is  a  purely  professional  matter  and 
not  a  question  of  fiscal  politics.  The  formation  of  a  Naval  Reserve  by  encour- 
aging the  construction  of  a  certain  type  or  types  of  vessels  for  war  purposes  is,  to 
us,  a  military  matter,  to  be  treated  as  such,  and  I  think  especially  to  be  sepa- 
rated from  any  advocacy  of  a  paralleling  in  this  country  of  the  French  bounty 
system,  with  its  ccfnsequent  want  of  success. 

With  the  uncertain  and  varying  policy  generally  shown  by  Congress  toward 
the  Navy,  it  seems  wise  to  me  that  in  advocating  a  Naval  Reserve  we  should 
ask  that  this  Reserve,  composed  of  vessels  constructed  by  private  shipowners, 
aided  by  the  Government,  serving  as  trade  carriers  in  time  of  peace,  should  be 
the  source  from  which  we  would  draw  mainly,  if  not  entirely,  our  despatch 
vessels,  our  transports,  our  depot  ships,  our  commerce  destroyers,  and  even 
our  rapid  cruisers.  • 

As  matters  are  going,  it  seems  to  me  the  duty  of  the  men  of  the  naval  service 
to  devote  time  and  talent  now,  and  first  of  all,  to  the  advocacy  of  the  construc- 
tion of  battle  ships  as  the  regular  naval  force  of  the  country,  so  that  we  shall 
meet  the  war  vessels  of  other  navies  with  vessels  that  are  at  least  their  peers 
in  every  way.  We  must  meet  naval  force  with  naval  force,  and  not  naval 
strength  with  naval  weakness,  otherwise  the  rapid  cruisers  that  are  being  con- 
structed at  present,  and  about  whose  utility  I  fear  at  times  we  delude  ourselves, 
will  be  rapidly  engaged  in  seeking  home  ports  to  avoid  meeting  certain  de- 
struction from  the  armored  and  able-bodied  commerce  protectors  of  the  enemy. 
I  say  home  ports,  for  we  have  no  coaling  stations  or  harbors  of  refuge  away 
from  home  that  we  can  control  or  defend. 

It  seems  almost  hopeless  to  expect  that  we  will  get,  by  the  action  of  Con- 
gress, both  the  strong  and  the  weaker  class  of  vessels,  so  let  us  concentrate  oar 
efforts  first  upon  the  strongest  vessels  for  the  regular  navy,  and  then,  as  a  sec- 
ondary naval  line,  favor  the  formation  of  the  Naval  Reserve  and  volunteer  fleet, 
built  for  auxiliary  war  purposes  in  war-time,  and  for  trade  purposes  in  time  of 
peace  ;  the  conformity  to  certain  naval  regulations  being  duly  compensated  by 
the  general  Government  But  in  advocating  the  latter,  do  not  let  us  lose  sight 
of  the  essential  element  and  unit  for  maritime  combat  so  well  described  by 
Admiral  Jurien  de  la  Gravi^re,  "  as  a  ship  covered  with  armor  for  protection 
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and  defense ;  carrying  gun,  ram,  and  torpedo  for  defiance ;  with  powerful 
machinery  ;  with  abundant  provision  of  fuel  for  independence  and  duration  of 
speed,  and  not  restricted  by  its  construction  to  place,  weather,  or  state  of  the 
sea."  Is  it  necessary  to  add  that  no  nation  determined  to  defend  its  coasts  is 
free  to  renounce  a  combat  upon  the  high  seas  ?  and  furthermore,  that  the  fight- 
ing unit  just  referred  to,  or  its  closest  approximation,  can  only  be  provided  by 
an  expenditure  of  time,  skill,  and  money  ? 

In  resuming  the  examination  of  the  paper,  let  me  call  attention  to  another 
phase  of  the  argument  offered  in  favor  of  an  indiscriminate  tonnage  subsidy  to 
our  mercantile  marine.  If  this  were  given,  a  much  larger  and  special  subsidy 
would  have  to  be  given  for  vessels  to  form  the  Naval  Reserve,  as  with  equal 
subsidy  no  shipowner  would  incur  the  additional  expense  and  probable  limita- 
tions. It  is  much  wiser  to  confine  the  governmental  aid  to  the  reserve  vessels, 
for  which  an  equivalent  is  thus  returned,  and  not  attempt  an  artificial  stimulant 
to  the  whole  mercantile  marine. 

The  proposition  of  the  writer  to  limit  tht  personnel  and  materiel  of  the  Naval 
Reserve  to  national  control  is,  I  believe,  a  wise  one.  It  is  the  duty  of  the 
general  Government  to  "provide  for  the  common  defense,"  made  a  sacred  ob- 
ligation by  the  Constitution,  and  that  alone  should  place  especially  the  materiel 
under  the  charge  of  the  national  administration,  charged  as  it  is  already  with 
the  regis'try  and  responsibility  of  all  vessels  carrying  the  American  flag. 

The  remarks  of  the  writer  in  regard  to  the  necessity  and  wisdom  of  due 
preparation  for  the  defense  and  protection  of  our  interests  by  the  development 
of  our  naval  strength  cannot  be  too  often  repeated.  Nowhere  in  the  world  is 
presented  to  inimical  naval  powers  so  strikingly  the  combination  of  wealth, 
inviting  cupidity,  with  weakness,  inviting  attack,  as  on  the  sea-coast  of  this 
great  country  at  the  present  day. 

All  of  our  resources  for  protection  and  defense,  now  while  we  can,  should 
be  thoroughly  developed.  We  should  sturdily  resist  all  undermining  attacks 
upon  our  naval  educational  establishments.  We  should  more  closely  link  the 
officers  and  men  of  the  revenue  marine  to  us  both  in  time  of  peace  and  war ; 
we  should  bind  the  interests  and  services  of  the  merchant  marine  with  us  in 
peace,  and  more  especially  in  war;  and  above  all,  if  Congress  should  fail  to 
realize  and  provide  for  the  immense  work  that  will  be  required  from  the  Navy 
in  time  of  war,  in  the  protection  of  our  coasting  and  foreign  trade,  the  efficient 
guarding  of  our  enormous  sea-coast,  and  the  defense  of  our  rich  seaports  ;  let 
us,  nevertheless,  not  fail  to  proclaim  aloud  the  country's  need  for  battle  ships 
so  that  the  enemy's  ships  may  be  met  by  vessels  in  all  respects  their  equal,  and 
our  men-of-war  be  not  compelled  to  meet  destruction  or  defeat,  or  seek  safety 
by  inglorious  flight 

Prof.  R.  H.  Thurston.* — Afr.  Chetirman  and  Gentlemen  : — I  have  read  the 
paper  of  Captain  Cooke  with  all  the  interest  and  awakened  earnestness  that, 
in  my  opinion,  must  to-day  be  felt  by  every  real  friend  of  our  country.  To  me 
it  seems  marvellous  that  our  people,  and  especially  so  many  of  our  legislators 

•  Director  of  Sibley  College,  Cornell  UniTenity,  formerly  P.  A.  Engineer,  U.  S.  N. 
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in  Congress,  can  remain,  as  they  actually  do  remain,  absolutely  blind  and 
indifferent  to  the  fearful  dangers  to  which  their  supineness  and  folly  are  ex- 
posing our  whole  nation.  We  boast  of  our  intelligence,  and  our  neighbors  are 
laughing  at  our  stupidity  and  ostrich-like  confidence.  We  are  anxious  lest  our 
treasury  should  OYerflow  into  the  purses  of  undeserving  citizens,  and  we  leave 
our  coasts  absolutely  defenseless  against  the  weakest  of  possible  foreign  foes. 
We  talk  loudly  of  our  patriotism  and  crack  our  Fourth-of-July  fireworks,  and 
yet  go  into  a  wordy  and  possibly  (probably,  indeed)  threatening  dispute  with 
a  neighbor  already  a  thousand  times  better  preparc^d  than  we  to  cross  the 
border  in  case  of  sudden  war,  and  ready  to  lay  waste  a  thousand  provinces 
and  cripple  for  a  generation  our  most  important  industries  and  lines  of  trade. 
Could  any  idiot,  saving  his  pennies  by  hoarding  at  the  expense  of  the  sacrifice 
of  all  that  makes  life  worth  living,  and  by  risking  his  every  possession  and 
hope,  be  guilty  of  greater  folly  ? 

A  Naval  Reserve  we  do  most  certainly  need,  and  it  is  a  good  time  to  agitate 
in  favor  it,  even  though  we  have  not  yet  a  decently  large  and  reliable  nnclens 
for  the  Navy  that  it  should  be  prepared  to  reinforce.  How  that  Reserve  shall 
be  secured  and  maintained  is  a  question  that  will  become  vital  just  as  soon  as 
it  is  rendered  certain  that  we  are  to  be  permitted  to  hope  for  its  establishment, 
and  this  is  a  good  time  to  discuss  the  various  methods  of  establishing  and 
maintaining  it. 

The  United  States  has  here  a  more  difficult  problem  to  deal  with  than  has 
Great  Britain,  that  nation  which,  even  more  than  our  own,  is  most  vitally  con- 
cerned in  the  maintenance  of  a  reliable  naval  establishment  The  business 
aspects  of  the  matter  are  such  as  favor  her  and  tell  strongly,  perhaps  fatally, 
against  us.  Our  people  can  use  their  capital  vastly  more  profitably  in  the 
internal  industries  of  the  country  than  on  the  ocean,  and  capital  never  of  itself 
goes  permanently  into  channels  in  which  it  cannot  flow  smoothly,  with  pros- 
pect of  permanence  of  current  toward  the  profitable  lines  in  trade.  Marine 
transportation  can  never  become  profitable  to  our  people  until  the  value  of 
capital,  as  measured  by  the  rate  of  interest  and  by  the  normal  profits  of  busi- 
ness, settles  down  to  a  level  with  that  of  capital  possessed  by  competing 
nations.  This  latter  state  of  things  is  gradually  being  approached,  but  we  may 
hope  will  not  be  reached  until  our  competitors  among  nations  shall  have 
attained  the  state  of  general  civilization  and  prosperity  that  to-day  distin- 
guishes the  United  States.  Were  it  attained,  it  would  mean  the  reduction  of 
our  people  to  the  condition  of  those  of  European  countries. 

A  Naval  Reserve  must,  therefore,  be  created  by  artificial  aids  in  so  far  as  we 
are  dependent  for  it  upon  trans-oceanic  lines  of  ships.  Whether  we  can 
wisely  and  prudently  assume  to  tax  ourselves  to  place  in  the  pockets  of  a  few 
of  our  citizens  the  difference  between  the  natural  earnings  of  capital  in  trans- 
oceanic trade  and  the  natural  product  of  capital  in  internal  industries  I  am  not 
quite  sure  ;  but  of  this  I  am  sure,  that  it  were  far  better  to  expend  a  thousand 
millions  in  such  a  manner  than  to  throw  away  that  thousand  millions  in  a  war 
that  might  cripple  the  industries  of  the  globe  by  breaking  up  the  great  lines  of 
communication  and  transportation,  by  distorting  the  now  smooth  and  natnral 
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network  of  our  own  manufactures  and  trades,  by  gleaning  out  and  destroying 
the  flower  of  our  own  citizen  body — those  who  would  be  first  driven  by  patri- 
otic sentiment  into  the  contest  and  probably  to  certain  destruction — and,  worse 
than  all,  turning  back  the  current  of  civilization  for  the  world  by  more  than 
the  period  during  which  ourselves  and  our  antagonists  would  be  thrown  back 
toward  barbarism,  just  at  a  time  when  we  had  begun  to  suppose  that  the  intro- 
duction of  the  custom  of  arbitrament  of  national  disputes  had  brought  to  an  end 
national  strife.  Nations  do  not  arbitrate  where  the  more  powerful  can  see 
clearly  that  the  other  party  is  too  weak  to  defend  himself. 

It  is  worth  while  to  consider  to  what  extent  we  may  first  secure  a  Reserve  by 
proper  management  of  the  merchant  navy  already  existing,  growing,  and 
probably  likely  to  continue  permanently  to  grow,  in  our  coastwise  trade.  Its 
ships  are  daily  becoming  larger  and  more  numerous,  its  officers  and  men  more 
and  more  efficient,  and  a  careful  adjustment  of  the  regulations  controlling  it 
and  its  internal  competing  lines  of  transportation  may  possibly  do  something 
for  us  in  this  direction.  I  am  not  at  all  certain  that  we  can  hope  for  very 
much,  far  less  for  adequate  assistance  ;  but  the  question  may  nevertheless  be 
worthy  of  study.  I  am  myself  inclined  to  believe  that  a  carefully  devised 
system  of  encouragement  of  direct  trans-oceanic  lines,  especially  to  other  than 
European  countries,  by  at  the  same  time  opening  and  promoting  foreign  trade 
with  them  while  furnishing  us  with  a  naval  militia,  would  be  the  most  safe  and 
satisfactory  plan,  and  that  it  would,  next  to  the  provision  of  the  desperately 
needed  coast  defense  by  fortifications  and  a  navy,  be  the  best  possible  direc- 
tion of  expenditure  of  that  somewhat  uncertain  growth  of  the  ''surplus  "  about 
which  some  of  our  most  intelligent  but,  to  my  mind,  mistaken  statesmen  are 
so  seriously  alarmed.  The  one  encouraging  fact,  in  the  present  alarming 
situation,  is  that  our  army  and  navy  officers  are  so  far  breaking  through  the 
traditional  abstinence  from  discussions  affecting  matters  in  the  hands  of  our 
legislators,  to  temperately  and  clearly  set  forth  the  results  of  their  own  obser- 
vation and  thought,  in  such  manner  that  they,  who  are  naturally  our  best 
advisers  as  experts  in  the  art  of  war  and  of  defense,  shall  exert  a  wholesome 
influence  in  awakening  that  patriotism  and  that  statecraft  which  have  been  for 
a  quarter  of  a  century  dormant  among  those  bodies  of  our  representatives 
to  whom  we  look  ordinarily  for  examples  of  the  most  noble  sentiments.  The 
United  States  can  never,  and  will  never,  desire  to  do  more  than  defend  country, 
home,  and  people  against  aggression ;  our  policy  is  of  necessity  as  well  as  of 
choice  one  of  peace ;  but  we  can  only  be  safe  when  we  are  prepared  to  meet 
the  strongest  and  most  enduring  of  possible  aggressors,  and  when  it  shall  be 
plainly  seen  that  we  cannot  be  safely  attacked  by  any  nation  on  the  globe,  or 
by  any  combination  of  possible  enemies.  The  cost  to  the  nation  of  such  safety 
is  a  matter  of  comparatively  insignificant  importance. 

When  our  older,  wiser,  more  steady  and  trustworthy  officers  in  the  Navy  and 
Army  are  taken  into  the  councils  of  the  nation ;  when  our  wisest  and  most 
patriotic  citizens  exert  that  influence  which  they  have  only  to  take  into  their 
hands  to  make  felt  most  effectively ;  when  the  educated  men  of  the  country 
contribute  their  part  to  the  general  fund  of  patriotism ;  when  the  youth  growing 
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up  around  as  are  as  carefully  bred  to  love  their  country  as  to  become  useful 
citizens  and  successful  men  of  business :  then  we  may  hope  to  find  ourselves 
safe  behind  impregnable  walls  of  material  and  moral  defense,  and  then  only 
may  we  hope  to  lead  in  the  great  movements  of  modem  national  growth  and 
civilization.  * 

The  tone  of  these  comments  upon  the  paper  which  has  preceded  may  seem 
here  somewhat  out  of  place ;  yet  I  am  sure  that  every  member  of  this  body 
will,  as  these  thoughts  are  suggested,  see  that  after  all  they  are  vital  thoughts 
for  us  and  for  our  countrymen. 

W.  Thornton  Parker,  M.  D. — Mr,  Chairman  and  Gentlemen  .*— I  have  read 
with  great  interest  the  paper  of  Captain  Cooke,  U.  S.  N.,  on  the  U.  S.  Naval 
Reserve,  which,  through  your  courtesy,  I  am  invited  to  express  my  opinions 
upon  in  writing.  The  subject  is  unquestionably  of  national  importance,  and 
must  sooner  or  later,  unless  we  are  hindered  by  ignorant  legislation,  become  a 
part  of  our  national  defense. 

In  considering  the  matter,  however,  we  must  go  back  to  proximate  principles. 
Unquestionably  this  cresltion  of  the  Naval  Reserve,  while  it  is  advantageous  for 
the  best  interests  of  national  defense,  and  must  act  as  a  wholesome  influence  to 
encourage  proficiency  and  general  excellence  in  the  merchant  marine,  must 
have,  like  everything  else,  a  base  of  supplies.  It  must  have  in  the  first  place 
a  well  organized  and  disciplined  merchant  marine  to  draw  its  recruits  from.  I 
do  not  mean  to  claim  that  all  its  supplies  of  men  must  come  from  the  merchant 
marine  or  from  discharged  U.  S.  sailors,  for  it  is  evident  that  the  intention  is 
to  follow  very  closely  the  recruiting  system  for  volunteers ;  but  there  must 
exist,  so  to  speak,  a  marine  atmosphere.  Just  as  in  the  Rocky  Mountains  no 
Naval  Reserve  would  be  thought  of,  so  in  sections  of  seacoast  where  commerce 
had  been  rendered  so  dead  by  unwise  protective  legislation  that  sailors  had 
practically  disappeared — the  interest  in  a  Naval  Reserve  would  be  absolutely 
nil.  It  is  of  vital  importance  that  legislation  to  resuscitate  our  commerce 
and  protect  and  improve  our  merchant  marine  shall  go  hand  in  hand  with  this 
laudable  and  necessary  movement  to  create,  what  has  been  needed  for  more 
than  half  a  century,  a  Naval  Reserve.  If  we  consider  the  condition  of  the 
German  merchant  marine  and  the  German  Navy  at  the  close  of  our  War  of 
the  Rebellion  and  its  present  admirable  but  still  improving  condition  in  1888, 
we  can  readily  understand  and  have  powerful  arguments  to  offer  for  national 
legislation  for  our  unfortunate  merchant  marine  of  to-day.  Reckless  neglect 
and  indifference  on  the  part  of  the  Government,  absence  of  intelligent  and 
patriotic  legislation,  has  done  its  work  to  present  what  was  once  the  best 
merchant  marine  of  the  world  in  a  condition  of  dilapidated  worthlessness,  if 
not  in  well-nigh  hopeless  disorganization  and  demoralization.  The  Government 
of  Germany  showed  great  wisdom  and  prudence  in  its  determination  to  have  a 
navy.  By  patient,  plodding,  wise,  and  generous  legislation,  free  ships,  sub- 
sidies, and  as  many  naval  and  marine  institutes  as  could  be  operated,  the 
dream  of  the  German  Government  has  been  more  than  realized,  and  a  snpeib 
and  effective  navy  is  the  gratifying  result 
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To  go  back  again  to  proximate  principles.  The  morale  of  the  merchant  marine 
must  first  be  looked  into.  Take  a  German  sailor  ashore  ;  he  is  dressed  in  his 
best  clothing,  he  has  his  pay  in  his  pocket  or  his  bank-book  to  show  that  it  is 
in  safe  keeping,  and  he  endeavors  in  every  way  by  his  conduct  and  general 
appearance  to  show  to  the  community  that  he  is  a  respectable,  decent  man, 
and  that  he  respects  his  vocation  and  respects  himself.  Look  at  the  other 
picture  of  a  drunken  Yankee  sailor  on  shore  ;  poorly  clad,  his  pockets  empty 
or  shortly  to  become  so,  with  a  hang-dog,  worried  look  in  his  dissipated  face, 
and  steering  straight  for  the  lowest  slums  of  vice  and  dishonor  in  the  city.  He 
winds  up  at  length  uncared  for,  miserable,  sick,  and  well-nigh  in  delirium 
tremens,  at  some  vile  den  yclept  a  sailor^s  boarding  house.  Over  this  dreadful 
place  presides  a  brace  or  more  of  the  most  miserable  and  brutal  masters,  who 
soon  possess  themselves  not  only  of  all  our  poor  Jack  has  on  his  person,  but 
the  body  itself,  and  the  wages  it  may  earn  for  weeks  and  perhaps  months  to 
come.  This  is  not  an  overdrawn  picture.  In  spite  of  the  noble-hearted  efforts 
of  many  good  people  to  establish  here  and  there  houses  and  homes  of  refuge 
for  our  sailors,  no  real  practical  good  can  be  accomplished  until  the  Govern- 
ment follows  line  by  line  the  course  which  has  proved  so  successful  in  Germany, 
and  offers  insurmountable  barriers  of  protection  for  our  sailors.  Men  of  courage 
wherever  real  danger  is  to  be  met  and  overcome,  with  records  for  gallant 
actions  the  envy  of  the  sailors  of  the  world,  they  succumb  in  port  to  these 
heartless  and  miserable  cowards  who  should  receive  absolutely  no  better 
reward  than  that  meted  out  to  pirates  a  hundred  years  ago — hanging  in  chains, 
and  burial  between  high  and  low  water  mark.  Pirates  of  the  sea  deserve 
honor  beside  such  despicable,  loathsome  brutes  who  make  our  sailors  mere  junk 
for  ready  sale  and  barter.  I  must  beg  pardon  for  taking  your  valuable  time  in 
what  may  seem  to  many  the  relation  of  facts  well  known  and  well  understood, 
but  of  the  most  bafiling  difficulty  when  a  remedy  is  looked  for. 

We  see,  then,  that  reform  in  the  merchant  marine  to  secure  a  respectable 
name  for  our  sailors  is  of  the  first  importance.  Wise  legislation  for  the  vexed 
question  of  shipping,  and  the  cultivation  of  a  decent  and  reasonable  esprit  de 
corps  in  our  naval  sailors  and  apprentices,  are  essential.  We  must  never  sink 
into  the  mistaken  position  of  some  nations  whose  ships  often  enter  our 
harbors,  but  whose  sailors  are  worthless  and  whose  officers  are  inferior  men, 
by  supposing  that  if  our  officers  are  good  men  it  matters  little  what  the  per- 
sonnel of  the  sailors  may  be.  '*  Hearts  of  oak"  our  sailors  must  have  just  as 
well  as  their  officers.  Manly,  self-respecting  men  must  they  be,  whether 
wearing  the  broad  blue  collar  or  the  golden  shoulder  strap.  Then  we  can  look 
for  a  successful  Naval  Reserve  when  improvement  has  been  begun  at  the 
bottom — the  merchant  marine  must  be  healthy  and  effective.  Undoubtedly 
the  creation  of  an  efficient  and  well  disciplined  Naval  Reserve  would  be  of  the 
greatest  service  to  the  merchant  marine,  and  an  incentive  to  our  young  men  to 
go  to  sea  with  some  hope  of  an  honorable  calling.  The  sailors  are  useful  at 
sea,  but  in  the  Naval  Reserve  we  should  have  a  force  available  for  duty  on 
shore  in  cases  of  emergency.  When  we  look  back  at  the  history  of  oar  blue 
jackets  we  find  pages  of  history  relating  many  deeds  of  daring  and  gaUlant 
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battles  fought  on  shore,  and  while  the  most  enviable  records  of  gallantry  afloat 
are  common  on  the  naval  archives,  deeds  of  bravery  on  shore  have  been,  and 
ever  will  be,  recorded  whenever  opportunity  offers.  The  Naval  Reserve  is 
needed  now,  but  the  pity  is  it  has  been  needed  for  many  years.  Every  patri- 
otic and  economic  interest  should  be  exerted  in  the  organization  of  a  powerful 
Naval  Reserve  as  soon  as  possible,  for  the  best  interests  of  our  nation  in 
general. 

Lieutenant-Commander  W.  W.  Reisinger,  U.  S.  N. — Mr,  Chairman  and 
Gentlemen : — I  have  read  with  great  interest  the  very  able  paper  by  Captain 
A.  P.  Cooke,  U.  S.  N.,  and  agree  with  him  in  his  presentation  of  the  case. 
There  is  no  longer  any  doubt  as  to  the  general  demand  for  some  immediate 
action  looking  to  the  establishing  of  additional  means  of  defense  for  our  now 
unprotected  coasts  and  harbors,  and  for  the  increase  of  our  naval  power ;  nor 
is  this  demand  confined  to  military  circles.  The  organization  of  a  Naval 
Reserve  and  of  Volunteer  Artillery  and  Torpedo  Corps  is  a  step  in  the  desired 
direction. 

The  bill  introduced  by  Senator  Whitthorne  covers  nearly  all  of  the  ground 
as  to  the  Naval  Reserve.  I  would,  however,  like  to  emphasize  that  portion 
of  his  bill  which  is  to  be  found  in  the  closing  words  of  Section  i,  i.  ^.,  **  And 
all  ex-officers  and  enlisted  men  of  the  Navy.'* 

Captain  Cooke  says  :  **  No  reserves  we  can  ever  secure  will  be  equal  to  men 
who  have  passed  a  term  of  active  service  on  board  ships  of  war."  If  this  be 
true  as  regards  the  enlisted  man,  how  much  more  so  is  it  when  applied  to  the 
officer  who  has  been  specially  trained  to  command.  In  nearly  every  important 
seaport  there  are  ex-officers  of  the  Navy,  line  and  staff,  men  who  have  had 
excellent  records  during  their  terms  of  active  service,  but  who  preferred  civil 
life  to  naval  life  during  peace,  and  who  resigned,  not  under  pressure,  but  of 
choice.  There  are  many  retired  officers  also  of  the  same  class  who  are  unfit 
from  physical  causes  to  undertake  extended  cruises  under  various  climatic 
influences,  who  might  be  of  great  service  in  the  home  ports.  The  services  of 
these  ex-officers  and  retired  officers,  whether  of  the  line  or  staff,  would  be  of 
great  value,  and  their  places  in  a  naval  reserve  or  volunteer  corps  should  be 
clearly  defined.  I  do  not  advocate  any  change  in  the  existing  laws  regarding 
the  status  of  these  officers  in  the  Navy  proper,  but  have  in  view  only  their 
probable  employment  in  the  proposed  corps  and  reserve. 

Another  point  I  beg  leave  to  call  attention  to  is  the  eminent  fitness  of  the 
harbor  of  Newport,  R.  I.,  as  a  training  station  for  all  forces.  Naval,  Army, 
Naval  Reserve,  and  Volunteer  Artillery  and  Torpedo  Corps.  The  fact  that 
the  Naval  War  College,  Torpedo  Station,  and  a  large  fort  are  located  here,  and 
the  further  fact  that  there  exists  plenty  of  enclosed  water  for  large  operations, 
will  mark  it  as  particularly  suitable  for  our  purposes,  and  in  this  connection  I 
would  urge  the  great  importance  of  having  every  available  vessel  of  the  North 
Atlantic  Squadron  rendezvous  here  during  the  months  of  May,  June,  July, 
August,  and  September,  as  a  general  school  of  evolution  and  instruction.  It 
might  not  be  going  too  far  to  suggest  that  all  of  the  new  men-of-war  now 
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being  built,  and  all  ships  fitting  out  for  foreign  service,  should  spend  a  month 
or  two  with  this  fleet  for  a  general  "setting  up"  before  their  inspection  and 
previous  to  their  final  assignments  to  duty.  This  fleet,  in  conjunction  with 
the  lectures  at  the  War  College  and  the  experimental  work  of  the  Torpedo 
Station,  will  be  an  excellent  school  for  all  officers  and  men  of  the  Regular 
Navy,  and  it  is  here,  and  when  this  fleet  is  assembled,  that  the  officers  of  the 
Naval  Reserve,  and  Volunteer  Artillery  and  Torpedo  Corps,  should  be  ordered 
for  their  training. 

Further,  this  harbor  is  an  excellent  place  of  rendezvous  for  such  yachts  as 
may  be  enrolled  in  the  Reserves,  and  one  month's  or  even  two  weeks'  service 
with  the  fleet  under  an  energetic  Admiral  would  teach  more  of  naval  duties 
than  a  year  of  theoretical  work  or  hap-hazard  exercises.  Such  practical  exer- 
cises as  were  inaugurated  by  Admiral  Luce  during  this  last  summer  would  be 
of  immense  service.  In  all  these'  drills  the  Admiral  had  the  hearty  co-opera- 
tion of  the  officers  of  the  Army  and  the  Torpedo  Station ;  and  the  officers  in 
attendance  at  the  War  College  had  the  full  beneflt  of  all  that  was  done. 

Landing  parties  from  the  fleet  to  attack  positions  defended  by  the  army, 
mining  and  countermining,  running  batteries,  night  torpedo  attacks,  are  all 
possible  here,  and  if  carried  out  with  the  new  and  improved  weapons  would 
command  the  attention  of  all  officers.  It  is  unnecessary  to  enlarge  upon  the 
advantages  of  such  a  squadron  of  manoeuvre.  It  is  perfectly  feasible  and 
involves  no  extra  expense,  except  the  trifle  for  mileage  of  officers  ordered 
there.  These  officers  will  take  away  with  them  the  knowledge  there  acquired, 
and  will  impart  it  to  their  crews  and  companies. 

Lieutenant  Seaton  Schrokder,  U.  S.  N. — Mr,  Chairman  and  Gentlemen  : — 
Among  the  many  excellent  points  brought  out  in  Captain  Cooke's  paper  I 
would  like  especially  to  commend  the  paragraph  in  which  it  is  suggested  that, 
after  a  certain  length  of  service,  the  enlisted  men  of  the  Navy  should  be 
eligible  for  duty  in  the  Revenue  Marine.  I  would  suggest  that  the  same  plan 
could  be  adopted  in  regard  to  the  Fish  Commission,  Coast  Survey,  and  Light 
House  vessels.  In  the  past  the  sailor  has  usually  adopted  his  calling  in  con- 
sequence of  a  certain  restlessness  of  temperament,  coupled  with  other  less 
ambiguous  attributes,  which  have  led  him  to  seek  a  life  of  adventure.  This 
applies  to  a  less  extent  now  ;  and  while  it  is  perhaps  desirable  that  a  seafaring 
man  should  be  possessed  of  a  more  or  less  roving  disposition,  that  of  itself 
will  not  always  induce  a  supply  of  experts  up  to  the  demands  that  may  be 
suddenly  made,  nor  will  it  alone  always  provide  just  the  class  of  men  we  want. 
The  effort  now  (and  I  am  happy  to  say  I  believe  it  to  be  successful]  is  to 
elevate  the  enlisted  man  morally,  physically,  and  intellectually;  in  the  further- 
ance of  that  idea,  it  would  be  an  incentive  to  desirable  young  men  to  enter  the 
Navy  if  they  could  feel  certain  that  after  learning  their  profession,  and  giving 
a  certain  number  of  years  of  military  service  in  return,  they  would  be  assigned 
to  duty  where,  while  working  equally  hard  and  in  kindred  circumstances,  they 
would  be  off  our  own  coast  and  have  an  occasional  chance  to  see  their  homes  and 
families.     There  is  nothing  in  the  proposed  duty  to  unfit  them  for  future  naval 
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work.  In  the  Fish  Commission  and  Coast  Survey  they  would  be  absent  from 
the  guns  and  from  the  Naval  Brigade ;  but  one  term  of  enlistment  would  not 
cause  them  to  forget  what  they  had  been  studying  and  practicing  during  three 
enlistments ;  like  swimming,  it  would  all  come  back  on  trial ;  and  in  the  mean- 
time their  work  in  all  other  ways  would  be  strictly  nautical,  and  would  furnish 
a  diversion  far  from  devoid  of  benefit  to  the  individual  man  and  to  the  service 
in  consequence. 

An  experience  of  over  three  years  as  executive  officer  of  the  Albatross 
showed  me  what  can  be  expected  from  those  men.  The  crew,  like  the  officers, 
were  worked  very  hard,  but  most  of  them  took  great  interest  in  the  business,  and 
were  as  zealous  as  any  of  the  officers  in,  for  instance,  securing  the  results  of  a 
deep  haul  of  the  dredge  by  the  electric  light  in  a  squally  mid-watch.  When  the 
ship  lay  for  a  week  at  the  Exposition  Grounds  at  New  Orleans,  it  was  the 
enlisted  men  who  showed  the  visitors  about  and  explained  intelligently  the 
working  of  the  steam  and  hand  sounding  machines,  the  dredging  engines, 
trawls  and  tangles,  the  automatic  sounding  cups,  thermometers  and  deep-sea 
water  bottles,  the  submarine  electric  light,  and  seine  and  gill  nets,  etc  And 
when  sightseers  from  the  West  and  from  all  over  the  country  asked  if 
those  fine  looking,  bright  men  were  "  common  sailors,"  I  was  proud  to  answer, 
**  Yes,  they  are  representative  Navy  blue-jackets." 

If  the  absence  from  what  may  be  called  the  military  part  of  their  calling  be 
undesirable,  it  would  be  a  simple  matter  to  have  them  take  part  for  a  month 
or  so  in  the  yearly  evolutions  on  sea  and  land.  And  while  in  the  Revenae 
Service  a  certain  amount  of  drill  could  ordinarily  be  carried  on,  both  with 
small  arms  and  with  the  modern  guns  that  should  be  supplied  to  those  vessels, 
yet  I  would  advise  and  strongly  urge  that  both  their  officers  and  men  should  also 
take  part  in  the  annual  squadron  drills  which  I  trust  will  become  a  fixed  feature 
in  our  naval  policy. 

By  this  arrangement  the  number  of  well  trained  fighting  men  available 
immediately  on  the  outbreak  of  hostilities  would  be  increased  by  a  number 
which,  although  nut  very  large,  would  assist  materially  in  leavening  other  less 
valuable  contingents.  It  is  in  the  power  of  the  Navy  Department  now  to 
apply  this  rule  in  manning  the  Fish  Commission  and  Coast  Survey  vessels, 
and  it  is  certainly  desirable  that  appropriate  legislation  should  enable  it  to  do 
the  same  for  those  other  services.  There  seems  to  be  no  good  excuse  for  the 
maintenance  of  two  national  naval  schools  and  nautical  establishments ;  the 
members  of  each  of  these  now  separate  corps  should  be  able  to  do  the  work  of 
all.  No  one  will  question  the  professional  benefit  to  the  officers  of  the  Navy 
that  would  accrue  from  an  increased  opportunity  to  become  familiar  with  our 
own  coast,  which  familiarity  can  only  be  properly  acquired  from  the  ground 
itself  and  not  from  charts.  Nor  can  the  present  revenue  officers  question  the 
advantage  to  them  of  being  able  to  extend  their  sphere  of  usefulness  by  being 
incorporated  in  the  Navy.  The  fusion  of  these  two  services  seems  an  almost 
essential  feature  in  any  practical  scheme  of  coast  defense ;  and  I  think  the 
Institute  would  do  well  to  throw  the  weight  of  its  opinion  in  favor  of  that  end. 
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Lieutenant W.  H.  Bkehler,U.  S.N.— Afr,  Chairman  and  Gentlemen  :'-'C^^tz\n 
Cooke's  valuable  paper  on  the  Naval  Reserve  should  enlist  the  hearty  co- 
operation of  the  Navy  and  merchant  marine.  The  methods  advocated  do  not 
go  into  such  details  as  we  might  desire,  but  the  details  of  organization  and 
strength  cannot  be  elaborated  until  there  is  something  definite  upon  which  to 
base  the  organization.  Discussion  of  the  measure  is  therefore  at  the  outset 
restricted  to  advocating  the  advantages  and  necessity  of  a  Naval  Reserve,  and 
I  think  we  all  feel  greatly  indebted  to  Captain  Cooke  for  the  clear,  concise 
statement  of  these  advantages  and  the  necessity  for  a  Naval  Reserve. 

To  assist  in  bringing  the  subject  still  more  prominently  into  notice,  I  enclose 
herewith  a  list  of  mercantile  cruisers  of  all  countries  having  a  speed  of  14  knots 
or  over,  capable  of  being  utilized  as  auxiliary  cruisers  in  time  of  war. 


British 

Gross 

Name.  Tonnage 

Etruria..... 7718 

Umbria 7718 

Ormuz M 6116 

Alaska 6932 

Aurania  7269 

City  of  Rome 8144 

Austral 5589 

Victoria  6268 

Britannia 6268 

Arizona 5164 

Orient 53^9 

Servia 739^ 

Rome  3000 

Carthage 5000 

Valetta 5000 

Massilia 5000 

Britannic 5008 

Germanic 5004 

Ravenna 337^ 

Rohilla 3500 

Rose^*      ^  3503 

Clyde 4124 

Shannon 4189 

Ganges 4196 

Thames 4104 

Sutlej.^ 4194 

Ballaarat 479^ 

Paramatta 475^ 

Tasmania 4488 

Chusan.. 4490 

Coromandel 449^ 

Bengal 4497 


Auxiliary  Cruisers  (83). 


When 

Built. 

Sped. 

Owners. 

1884 

>9 

Cunard  S.  S.  Co. 

(( 

«9 

i< 

1886 

18 

Orient  S.  N.  Co.,  White  Star. 

1881 

17 

Guion  Line. 

1S83 

«7 

Cunard  Co. 

1881 

»7 

Henderson  &  Co. 

t< 

«7 

Orient  Co.,  White  Star. 

1887 

17   * 

P.  &  0.  S.  N.  Co. 

it 

«7 

II 

1879 

16} 

W.  Pearce. 

1881 

16} 

Orient  Co.,  White  Star. 

li 

16J 

Cunard. 

« 

16 

P.  &  0.  Co. 

(1 

16 

II 

1884 

16 

II 

ti 

16 

II 

1874 

i5i 

Oceanic  S.  N.  Co. 

«i 

ISJ 

II 

1880 

«SJ 

P.  &  0.  Co. 

II 

•Si 

II 

u 

«sl 

41 

I88I 

'Si 

II 

41 

•si 

41 

1882 

I  si 

II 

41 

'Si 

«l 

44 

'Si 

41 

44 

'Si 

41 

4« 

'S* 

II 

1884 

'Si 

II 

44 

'Si 

II 

1885 

'Si 

II 

•• 

<si 

II 
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Orinocco 4477 

Oriiaba 6500 

Oroya 6joo 

G«ll« „ 4B09 

Vancouver 5217 

Glenogle 37« 

Ancona 31ZS 

Verona 3116 

Arana S'^^ 

Tainni 5031 

Iberia....- 470^ 

Llgnria 4688 

Moor 3668 

Pariiian „ 5359 

JohnElder 4182 

CUJCO  3849 

Cbimboraio. 38^7 

Luiitania  3832 

Garonne  3876 

Sarmatian         3^7 

Adriatic  _ 3887 

Baltic  3700 

Celtic 388S 

Kepabiic  3700 

Sorala 4059 

Poloti 43^7 

City  of  Berlin 4511 

City  o(  Cbeiter 4770 

Auitralia 2730 

Zeahndia  173' 

Durban 3875 

T'retoria  3199 

Arab 3t70 

Grantultf  Castle 3409 

Gleoftain 2985 

Ueaican 466S 

Tartar 4339 

tlatratden  Castle...  4241 

City  of  Chicago......  $103 

Glengarry. 3024 

Avtangi 4163 

Buapcbni  4>^3 

Tongartiio 4463 

Kimalaka. 4473 

Kaikoura 4471 


(877 
1878 
1879 

1880 
1S82 
r883 


MissiGsippi  &  D.  S.  Co- 
McGregor,  Son  &  Co. 
P.  &  O.  Co. 

Shaw.  Saville  &  Albion  Co. 

Pacific  S.  N.  Co. 

Union  S.  S.  Co. 

Allan. 

Pacific  S.  N.  Co. 

Orient  S.  N.  Co.,  White  Star. 


Pacific  S.  N.  Co. 

W.  Pearce. 
Union  S.  S.  Co. 


Castle  Line. 
McGregor,  San  &  Co. 
Union  S.  S.  Co. 
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Besides  the  above  there  are  two  20-knot  ships  building  for  White  Star  Line, 
two  i8-knot  ships  building  for  Inman  Line,  and  two  17-knot  ships  building 
for  P.  &  O.  Co.,  a  total  (when  completed)  of  83  ships. 

German  Auxiliary  Cruisers  (24). 


Gross  When 

Name.  Tonnage.      Built.       Speed. 

Lahn 5500  18S7         18J 

Trave 5500  1886 

Aller 5500  " 

Saale 5500  " 

Werra 5109  1882 

Fulda 5124  1882 

Ems 4728  1884 

Eider 5129  ** 

Elbe 4897  1881 

Preussen. 4500  1886 

Bayern 4SOO  ** 

Sachsen 4500  " 

Ilammonia. 4247  1882 

Rhein 2901  1868 

Main 2899  ** 

Donau 2896  " 

Oder 3158  1874 

Necker 3120  ** 

Westphalia. 3186  1868 

Frissia 3256  1872 

Lessing 3827  1874 

Gcllert 3533  •* 

Wieland 3504  " 

Ragia 3467  ** 

Italian  Auxiliary 

America 5528  1883 

Persea 395°  " 

Oriono 394^  " 

Regina  Margherita..  3577  1884 

Domenico  Baldino..  4580  1882 

Vincenzo  Florio 2840  1880 

Raffaele  Rubattino..  4538  1883 

Washington 2845  1880 

Archimede 2837  1881 

China 2837  1883 

Indipidente 2837  •• 

Sottanto 2847  " 

Belgian  Auxiliary 

Westernland 3691  1883 

Rhynland 3689  1879 

Belgenland 3692  1878 


Owners. 
N.  German  Lloyds. 


8 
8 
8 
8 
8 
8 
8 

7 

5} 

Si 

Si 

Si 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 


Cruisers  (12). 


Hamburg-American  S.  S.  Co. 
N.  German  Lloyds. 


«i 


« 


<< 


<< 


Hamburg-American  S.  S.  Co. 


<« 


t< 


«« 


<« 


«< 


8i 
6 

6 

6 

S 

4 
4 
4 
4 
4 
4 


Bought  by  Government. 
Gen.  Italian  Nav.  Co. 


<< 


t< 


ti 


«< 


«< 


ti 


«i 


II 


II 


Cruisers  (3). 

4  Belgian-American  S.  N.  Co. 


4 
4 


•I 


i( 
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Name. 
Cuidad  de  Cadiz.... 

Antonio  Lopez 

Catalina  

Mexico 

Oaxaca. 

Tamaulipas 


Espiritu  Santo. 
Mauvao 


OUR  NAVAL  RESERVE. 


Spanish  Auxiliary  Cruisers  (6). 


Gross 
Tonnage. 

3084 

3460 

3488 

4142 

4133 
4133 


When 
Built. 


Spanish  Transatlantic  Co. 


«< 


«< 


Spanish- Mexican  Flag. 


Speed. 

1878  14 

1881  14 

1883  14 

1884  14} 
1883  14} 
1883  14} 

Brazilian  Auxiliary  Cruisers  (2). 

17 1 3        1875        14  Brazilian  S.  N.  Co. 

1719        1883        14 

French  Auxiliary  Cruisers  (28). 


«< 


<« 


«< 


La  Bourgogne 

La  Champagne 

La  Bretagne 

La  Gascogne 

La  Normandie 

Ameriqae , 

Melbourne 

Natal 

Caledonian 

Yarra 

Sydney  

Salazie , 

Oceanien 

Or^noqae 

Eqaateur , 

Crugo 

Niger 

Senegal 

Gironde , 

France  

St.  Laurent 

Labrador 

Canada 

St.  Germaine 


7200 
7200 
7200 
7200 
6200 

45»7 

3847 

3829 
4008 

4016 

4021 

4037 
4039 

3705 

3725 
3666 

3532 
3556 
3059 
4S«7 
4067 

45«7 
4047 

3554 


1886 


<( 


« 


•< 


1882 
1865 
1882 


«« 


<i 


« 


<c 


« 


1884 

1874 
1875 

1878 

I87I 

1872 

1869 

1865 
1866 
1865 


<l 


« 


18 
18 
18 
18 

15 

Mj 

Mi 

Mi 

Mi 

Mi 

Mi 

Mi 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 


Gen.  Transatlantic  Co. 


«« 


M 


« 


«< 


«< 


Messageries  Maritimes. 


<< 


«« 


<< 


<« 


<< 


<« 


(( 


<< 


<< 


« 


« 


Gen.  Transatlantic  Co. 


Four  i7*knot  ships  building  for  Messageries  Maritimes. 

American  Auxiliary  Cruisers  (6).* 


City  of  Pekin 5080 

City  of  Sydney 3017 

City  of  Para 3532 

City  of  Rio  Janeiro,  3548 

San  Pablo 3119 

San  Pedro 3119 


1874 
1S75 

1878 


<« 


1882 


« 


M 
M 
M 
M 
M 
M 


Pacific  Mail  S.  S.  Co. 


«< 


t< 


«< 


Pacific  Improvement  Co. 


« 


*  The  London  periodical  from  which  this  list  is  copied  is  in  error  about  American  ships  ; 
sre  so  American  steamers  of  over  14  knots  on  the  Atlantic  coast. 
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Recapitulation. 

83  English  ships, 
24  German      " 
28  French      " 
12  Italian       '* 

3  Belgian      " 

6  Spanish     " 

2  Brazilian   '* 

158  foreign  vessels  available  for  cruisers, 

all  suitable  for  cruisers  in  time  of  war,  and  only  six  [26]  American  steamers, 
all  of  which  are  on  the  Pacific  coast. 

This  list  is  from  the  Army  and  Navy  Gautte^  but  I  believe  these  vessels  are 
all  regularly  enrolled  by  the  different  governments,  under  whose  flag  they  sail 
for  use  as  auxiliary  cruisers  in  time  of  war. 

Our  people  do  not  invest  in  ships,  chiefly  because  they  have  other  channels 
for  their  enterprise  and  capital  which  they  And  to  pay,  and  they  do  not  recog- 
nize the  advantages  to  be  gained  by  investing  in  ships.  If  we  can  convince  the 
people  that  it  would  **  pay  "  to  invest  in  building  fast  steamers,they  will  do  so. 
But  in  view  of  our  tariff  and  protection  policy,  it  is  claimed  to  be  impossible  to 
reap  any  adequate  return  from  money  invested  in  American  ships..  A  subsidy 
in  some  form  must  be  given  in  order  to  make  this  industry  attractive  to  our 
capitalists,  and  if  it  is  clearly  established  that  Government  aid  will  develop  the 
industry,  all  opposition  on  the  part  of  those  who  might  feel  jealous  of  the  aid 
given  will  be  removed  by  showing  how  each  and  every  industry  is  favored  by 
subsidy  to  steamer  lines. 

Every  industry  is  represented  in  the  production  of  a  modern  mail  steamer. 
Shipbuilders  put  the  material  together,  but  the  production  of  this  material  and 
the  fittings  for  the  equipment  employ  men  from  every  trade.  Every  class  of 
labor  is  requisite,  and  when  completed,  the  officers  and  crew  require  sub- 
sistence and  consume  such  quantities  of  the  farmer's  produce  that  it  can  be 
clearly  demonstrated  to  be  to  the  interest  of  the  farmer  to  encourage  the 
organization  of  a  Naval  Reserve,  together  with  subsidy  to  American  steamers. 
The  quantities  of  butter,  eggs,  lard,  bacon,  hams,  poultry,  beef,  vegetables 
of  all  kinds,  flour,  biscuit,  etc.,  necessary  for  a  single  steamer  will  necessitate  a 
supply  of  the  farmer's  produce  and  furnish  new  markets  to  dispose  of  the 
surplus  with  which  he  is  so  much  burdened. 

American  steamer  lines  should  compete  with  those  of  other  countries,  and 
instead  of  six  American  vessels  of  fourteen  knots  speed  we  ought  to  have  at 
least  200,  which  would  take  the  surplus  productions  to  a  market  which  would 
be  highly  profitable. 

Most  of  the  canned  goods  carried  by  these  158  steamers  mentioned  are 
from  the  United  States ;  foreigners  find  it  to  pay  to  tranship  these  goods  and 
indirectly  convey  them  to  markets  which  we  should  supply  directly  at  much  less 
expense  to  the  foreign  market  and  therefore  in  much  greater  quantities. 

An  experience  in  my  last  cruise  will  illustrate  this  feature.     As  caterer  of 
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the  wardroom  mess  of  i6  officers,  I  managed  to  save  several  hundred  dollars  in 
two  bills  of  mess  stores  sent  direct  from  New  York  by  sailing  vesseL  In  many 
cases  the  cost  of  articles  in  Montevideo  was  just  double  that  at  New  York  ; 
condensed  milk  was  bought  at  $2  a  dozen,  including  freight  from  New  York, 
while  it  sold  for  $4.80  a  dozen  in  Montevideo.  There  was  no  steamer  line 
from  New  York  to  Montevideo  then,  nor  at  present,  and  the  people  of  Uroguay 
and  the  Argentine  Republic  use  condensed  milk  from  Switzerland,  a  very 
inferior  article  for  which  they  pay  30  cents  per  can,  in  preference  to  the 
superior  American  milk  at  40  cents  a  can.  If  there  were  an  American  line  of 
steamers  direct  to  New  York  this  milk  would  be  sold  at  a  good  profit  at  20 
cents  a  can. 

This  may  seem  to  be  an  insignificant  item,  but  the  same  thing  applies  to  all 
American  produce  (I  mention  this  as  one  that  came  under  my  personal  obser- 
vation), and  if  we  can  only  convince  our  producers  that  foreigners  are  shotting 
the  markets  of  the  world  from  our  produce  by  their  subsidized  lines  of 
steamers,  the  merchants,  farmers,  mechanics,  and  laborers  will  rise  up  as  one 
man  and  demand  the  restoration  of  American  ships,  no  matter  what  subsidy 
may  be  necessary.  The  Naval  Reserve  will  then  have  a  solid  basis  and  the 
supremacy  of  our  glorious  country  will  be  manifest  throughout  the  world. 

Upon  motion  duly  seconded,  it  was 

Resolved^  That  a  vote  of  thanks  be  tendered  the  Seawanhaka 
Corinthian  Yacht  Club  for  the  kind  permission  to  use  their  rooms 
for  the  purpose  of  the  meeting. 


[COPYRIGHTBU.] 

ALUMINUM  BRONZE  FOR  HEAVY  GUNS. 

By  a.  H.  Cowles. 


DISCUSSION  (Continued). 


NEWPORT    BRANCH. 

February  i,  1888. 

Lieutenant  Karl  Rohrer,  U.  S.  N.,  in  the  Chair. 

The  Chairman. — In  introducing  the  lecturer  of  the  evening  I  may,  perhaps, 
be  pardoned  a  word  or  two  of  explanation.  To  most  of  us  this  explanation  is 
entirely  unnecessary,  but  that  we  may  all  enjoy  an  equality  of  acquaintance,  I 
beg  to  remind  you  that  he  is  one  of  the  inventors  of  the  electric  furnace,  and 
that,  in  conjunction  with  his  brother  and  Professor  Mabery,  he  has  brought 
within  economic  reach  a  metal  possessing  such  extraordinary  qualities  that  it 
has  been  spoken  of  as  the  metal  of  the  future.  Possessing  great  lightness, 
great  tenacity,  and  great  resistance  to  corrosion,  its  application  to  many  phases 
of  construction  is  but  a  question  of  time.  Others  before  him  have  produced 
the  metal  aluminum,  but  on  the  laboratory  scale  and  in  quantities  so  small  as 
to  be  practically  restricted  to  museums.  He,  however,  offers  it  and  its  alloys 
to  the  engineering  world  in  commercial  quantities,  at  a  price  which  permits  its 
employment  in  structures  where  its  particular  qualities  are  demanded,  and  I 
understand  that  soon  it  will  become  still  cheaper. 

It  is  hardly  necessary  to  say  that  the  introduction  of  this  metal  into  the  list 
of  those  available  is  a  notable  event  in  the  history  of  metallurgy.  To  us  of 
the  naval  service  this  event  is  of  peculiar  significance,  as  the  lecturer  proposes 
the  employment  of  aluminum  bronze  as  a  substitute  for  steel  in  modern  guns. 

This  project  was  first  laid  before  our  Institute  in  October  last,  and  the  dis- 
cussion which  ensued  created  such  interest  at  home  and  abroad  that  further 
light  on  the  metal  itself,  as  well  as  upon  its  adaptability  to  ordnance,  was 
thought  desirable.  In  consequence  the  lecturer  has  been  kind  enough  to 
appear  again  before  the  Institute,  with  new  facts  and  new  specimens  of  whose 
characteristics  he  himself  will  speak. 

Gentlemen,  I  have  the  honor  to  present  to  you  Mr.  Alfred  H.  Cowles. 
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Mr.  Alfred  H.  Cowles. — Mr,  Chairman  and  Gentlemen : — There  are  so 
many  present  who  can  more  ably  and  impartially  criticise  the  papers  presented 
at  the  Annapolis  meeting  than  my  brother  or  myself,  that  I  will  not  undertake 
to  speak  further  in  regard  to  them.  We  endeavored  to  make  it  clear  that  our 
position  was  not  that  of  attacking  the  present  method  of  making  guns  of  steel 
as  recommended  by  our  government  ordnance  officers.  We  consider,  on  the 
contrary,  that  the  all  steel  "built-up"  gun  is  the  product  of  the  best  known 
practice  of  the  present  day.  We  are  presenting  our  subject  to  you,  not  as  gun- 
makers,  but  as  the  producers  of  a  new  class  of  alloys  having  combinations  of 
physical  properties  which  we  believe  render  them  superior  to  steel  in  the 
fabrication  of  guns,  inasmuch  as  they  can  be  perfectly  cast  to  the  form  of  a' 
completed  gun.  Were  we  gunmakers,  we  would  have  first  produced  a  gun 
and  pointed  out  its  merits  as  a  basis  for  discussion.  But  as  producers  of 
these  new  metals,  we  desire  that  the  ordnance  officers  and  the  gunmakers 
may  become  familiar  with  their  properties,  learn  wherein  they  are  applicable 
to  their  work ;  and  we  hope  that  as  an  outgrowth  of  this  discussion  a  number 
of  experimental  guns  will  be  produced  in  Europe  and  in  this  country  during 
the  ensuing  year. 

Through  the  courtesy  of  Engineer-in-Chief  Melville  of  the  Navy,  I  am 
enabled  to  give  you  the  following  report  of  Chief  Engineer  W.  H.  Harris  upon 
some  tests  of  extraordinarily  large  bars  of  metal  that 'were  recently  tested  at 
the  Watertown  laboratory  to  determine  the  value  of  the  alloys  as  propeller 
blade  metals.  It  is  generally  conceded  that  small  bars  of  metal  are  stronger 
and  more  ductile  than  large  bars  of  the  same  metal. 

The  data  given  by  authorities  on  this  point  is  very  meagre.*  Hodgkinson 
found  that  in  cast-iron  bars  of  one,  two  and  three-inch  cross  section  of  area 
this  loss  of  strength  was  very  great ;  the  relative  tenacities  were  as  100, 80  and 
70.  James,  in  repeating  the  experiment,  obtained  the  figures  of  100,  66  and  60. 
Captain  Eadst  broke  a  life-size  forged  steel  member  of  the  St.  Louis  bridge, 
and  obtained  a  tensile  strength  of  only  about  one  third  that  shown  by  small 
bars  cut  from  the  same  piece.  The  small  bars  showed  great  ductility,  which 
failed  to  develop  in  breaking  the  life*sized  member. 

Navy  Department, 
Bureau  of  Steam  Engineering, 

Washington,  December  20,  1887. 

Sir : — In  obedience  to  orders  of  the  22d  ultimo,  I  have  visited  Watertown, 
Mass.,  and  Lockport,  N.  Y.,  to  witness  experiments  at  the  former  place  upon 
specimens  of  aluminum  bronze  and  brass  submitted  for  tensile  tests  by  the 
Cowles  Electric  Smelting  and  Aluminum  Company,  of  Lockport,  N.  Y.,  which 
place  I  visited  after  the  tests  at  Watertown  were  completed. 

In  competition  with  the  bronze  specimens  furnished  by  the  above  company, 
the  Bureau  directed  that  six  specimens  of  tin  bronze  usually  used  for  propeller 
castings  in  the  U.  S.  naval  service,  be  tested  under  like  conditions. 

*  Thurston's  Materials  of  Engineering,  Vol.  II,  p.  44a. 
t  See  last  edition  of  Trautwine's  Engineer's  Pocket-Book. 
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All  specimens  tested  were  15  inches  in  length  between  reference  marks, 
and  if  finished  all  over,  were  iji  inches  diameter;  those  which  were  left  as 
taken  from  the  sand  were  slightly  in  excess  of  this  diameter,  1.93  inches  being 
the  greatest  diameter  recorded. 

A  tabulated  statement  of  the  results  of  the  tests  is  appended  to  this  report. 

A  comparison  can  be  made  between  the  aluminum  bronze  castings  marked 
D,  and  the  tin  bronze  marked  4,  5  and  6,  all  these  specimens  being  left  as 
they  came  from  the  sand. 

The  average  of  the  three  tin  bronze  specimens  being  :  T.  S.  22,400 ;  E.  L. 
13,000;  elongation  in  15  inches,  percentage  3.34;  reduction  of  area  7.98 
per  cent 

Comparing  the  specimens  marked  9,  10  and  13  D  with  the  above :  9-D 
shows  53,000  —  22,400  =z  30,600  pounds  =136  per  cent  greater  tensile  strength. 
19,000 —  13,000  =  6,000  pounds  =146  per  cent  greater  elastic  limit.  6.2  —  3.34 
z:  2.86:1:85  per  cent  greater  elongation.  15.5  —  7.98 1=7. 52  zi: 94  per  cent 
greater  reduction  of  area.  lO-D  shows  69.930  —  22,4003=47,530  pounds  =  212 
per  cent  greater  tensile  strength.  33,000 —  131OOO  =:  20,000  pounds  =  153  per 
cent  greater  elastic  limit.  3.34 — 1.33  zz  2.01  =:  60  per  cent  less  elongation. 
7.98  —  3.3  zr4.68zr  59  per  cent  less  reduction  of  area.  13-D  shows  46,500  — 
22,400  =  24,100=1:107  per  cent  greater  tensile  strength.  17,000 — 13,000  = 
4,000  z=  30  per  cent  greater  elastic  limit.  7.8 — 3.34  =  4.46=1133  per  cent 
greater  elongation.  19.6  — 7.98.  =^1.62  =r  145  per  cent  greater  reduction 
of  area. 

All  of  the  above  aluminum  bronzes  can  be  worked  hot  or  cold,  but  no 
experiments  have  been  made,  to  my  knowledge,  to  determine  their  strengths 
after  such  working. 

It  makes  sound  and  sharp  castings ;  its  greater  tensile  strength  allows  the 
use  of  thinner  and  consequently  lighter  blades  for  propellers,  and  its  great 
ductility  allows  of  its  being  bent  nearly  at  right  angles  without  showing  cracks 
or  flaws. 

I  have  no  knowledge  of  any  alloy  of  copper  which  as  a  casting  combines  the 
qualities  which  this  material  possesses. 

At  the  works  at   Lockport,-  N.  Y.,  I  found  that  30  tons  of  the  high  grade 

aluminum  bronze   or   90  tons   of  aluminum  brass  per  month  is  the   present 

capacity  uf  the  works  ;  but  in  the  designing  of  the  plant,  arrangements  were  made 

for  an  increase  of  100  per  cent  in  product,  which  the  manager  of  the  works, 

Mr.  IMidley  Baldwin,  Jr.,  states  can  be  effected  in  ninety  days. 

Very  respectfully, 

(Signed)     Wm.  H.  Harris, 

CAt'g/  Engineer^  U,  S,  N", 

£ngineer-in-Chief  Geo.  W.  Melville,  U.  S.  N., 

Chief  of  Bureau  of  Steam  Etiginering^ 

Navy  Department^  Washington^  D.  C 
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The  following  tabic  shows  the  result*  of  ti 
Aluminum  bronze  or  brass — 
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The  bars  foiniahed  by  the  Government  and  marked  "navy  bronze"  were 
carefully  cast  at  the  New  York  Navy  Yard  and  under  ihe  inspection  of  an 
officer  detailed  for  that  purpose,  and  were  exceedingly  fine  castings.  YSq  will 
notice  that  they  are  of  the  composition  of  ordinary  gun  bronze. 

Bars  of  this  metal  of  ^'^^  inch  diameter  (such  as  are  usually  tested)  woald 
have  about  39,000  pounds  tensile  strength  to  the  square  inch,  13,100  pounda 
elastic  limit,  and  from  sj  to  33  per  cent  elongation,  thus  showing  a  falling  oS 
in  these  large  bars  of  about  45  per  centum  in  strength  and  a  very  great  less- 
ening  in  their  elongation.  The  aluminum  alloys  likewise  show  a  lower 
strength  and  ductility  than  was  obtained  from  bars  one  third  of  an  inch  in 
diameter  that  were  tested  in  the  works  of  the  Cowles  Electric  Smelting  aod 
Aluminum  Company  at  the  time  the  la^e  bars  were  etut;  these  small  bars 
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ranged  from  12  to  35  per  cent  higher  in  strength  and  much  higher  in  ductility 
than  was  developed  by  the  Watertown  tests. 

At  the  Annapolis  meeting  it  was  claimed  that  the  present  form  of  **  built- 
up  "steel  guns  had  all  the  strength  needed.  I  merely  call  your  attention  to 
the  fact  that  since  the  date  of  that  meeting  we  have  learned  of  the  bursting  of 
the  De  Bange  i4-inch  steel  gun  at  Calais,  France.  The  bursting  in  this  case 
was  not  the  blowing  off  of  the  unhooped  muzzle,  but  was  just  forward  of  the 
trunnions  and  through  the  body  of  the  gun.* 

In  pointing  out  the  defects  in  the  present  method  of  gun  building,  it  is  our 
endeavor  to  ascertain  the  cause  of  such  accidents  as  this  and  learn  if  the 
"built-up"  steel  guns  cannot  be  improved  upon,  and  their  defects  removed,  by 
the  substitution  of  a  metal  whose  physical  properties  surpass  those  of  steel, 
and  that  may  be  cast  as  a  whole.  In  doing  this,  it  is  not  to  be  denied  that  the 
present  "built-up"  steel  gun  is  superior  to  anything  heretofore  produced. 

In  Notes  on  the  Construction  of  Ordnance  No.  41,  issued  last  April  by  the 
War  Department,  we  find  that  Mr.  J.  K  Howard,  of  the  Watertown  testing  lab- 
oratory, by  his  ingenious  and  scientific  methods  has  made  two  valuable  discov- 
eries which  bear  directly  upon  the  present  method  of  fabricating  "built-up" 
guns.  He  showed  (page  19)  that  compressive  and  tensile  tensions  begin  to 
relieve  themselves  when  steel  is  subjected  to  428  degrees  Fahrenheit.  The 
effect  of  long-continued  heating  at  lower  temperatures  than  this,  or  often 
repeated  heating  such  as  the  bore  of  a  gun  is  subjected  to,  has  never,  to  my 
knowledge,  been  definitely  determined,  yet  rumors  in  old  treatises  on  ordnance 
have  it  that  the  internal  strains  set  up  in  casting  cast-iron  guns  relieve  them- 
selves with  the  varying  heat  of  winter  and  summer.  It  is  for  those  who  use 
the  guns  to  state  whether  the  bore  is  ever  subjected  to  this  temperature. 

Mr.  Howard  has  further  demonstrated  (pages  6  and  31)  that  oil  tempering 
a  ring  of  gun  steel  throws  the  entire  surface  immersed  into  an  initial  state  of 
compression,  and  the  inner  portions  of  the  metal  into  a  reverse  state  of  initial 
tension.  In  a  case  where  the  bore  of  a  tube  was  quenched  while  at  a  bright 
red  heat  with  water,  a  range  of  tensions  and  compressions  from  the  outside 
surface  to  the  inner  surface  of  109,874  pounds  to  the  square  inch  were  found  to 
exist.  The  presence  of  these  initial  tensions  in  oil-tempered  steel  rings  shows 
that  a  gun  built  of  an  aggregation  of  such  rings  cannot  have  the  nicely  calcu- 
lated variation  of  compressions  and  tensions  from  the  centre  outward  that  is 
sought,  since  the  parts  before  they  are  assembled  have  each  within  them- 
selves initial  strains.  The  initial  strains  within  each  ring  may  be  altered  by  the 
shrinkage  process,  but  they  only  exist  in  another  form  to  destroy  the  uniformity 
of  the  result  desired. 

It  seems  strange  that  the  molecules  in  one  part  of  a  mass  of  steel  such  as 
that  here  referred  to  should  have  a  repellent  action  for  each  other  up  to  their 
elastic  limit,  while  in  another  part  of  the  same  mass  they  should  have  a  greater 
affinity  and  endeavor  to  pull  themselves  closer  together  with  no  other  apparent 
cause  than  having  been  cooled  quicker  or  slower  by  quenching ;  and  further, 
that  the  strength  and  elastic  limit  of  the  metal  should  thereby  be  raised. 

*  Army  and  Navy  Journal,  December  17,  1887. 


240  ALUMINUM  BRONZE  FOR  HEAVY  GUNS. 

One  is  led  to  regret  that  more  of  this  exact  work  is  not  done,  and  that  all  the 
physical  properties  of  many  of  the  bars  of  metal  tested  by  our  Government  and 
the  exact  chemical  composition  of  the  same  are  not  determined.  By  all  the 
physical  properties  I  mean  those  that  are  now  ordinarily  determined  so  nicely, 
together  with  the  specific  gravity,  the  specific  heat,  electrical  conductivity,  the 
coefficient  of  expansion,  and  thermal  conductivity.  Such  work  would  soon 
accumulate  a  mass  of  data  that  would  give  us  a  deeper  insight  into  mol- 
ecular  physics,  might  enable  us  to  tell  the  physical  properties  of  a  combination 
of  metals  from  those  of  the  elements,  and  would  certainly  greatly  aid  the  metal- 
lurgist in  producing  specified  results. 

I  thank  you,  gentlemen,  for  the  many  courtesies  extended  to  me  and  the 
interest  thus  far  manifested  in  the  subject  I  have  had  the  good  fortune  to 
present  to  you. 

To  THE  Members  of  the  U.  S.  Naval  Institute.* 

GentUmen  : — I  thank  you  for  the  honor  you  have  paid  me  in  sending  me  a 
copy  of  the  very  interesting  discourse  that  Mr.  Alfred  Cowles  delivered  before 
you  on  the  27th  of  last  October  at  Annapolis. 

On  this  subject  I  beg  your  permission  to  say  a  few  words  as  to  the  history 
of  aluminum  bronze  and  its  applications,  and  I  will  close  with  some  observa- 
tions on  the  special  question  which  is  made  the  object  of  your  meeting  at 
Newport. 

I  am  much  interested  in  the  subject  of  the  uses  of  aluminum  bronze,  a 
subject  with  which  I  have  been  occupied  for  nearly  thirty  years  past.  I 
was  sent  to  England  in  1S59  by  Mr.  Sainte  Claire  Deville  to  take  part  in 
the  first  manufacture  of  aluminum  bronze  at  Washington,  near  Newcastle,  in 
the  house  of  Bell  Brothers,  under  the  direction  of  one  of  the  Bell  brothers,  a 
metallurgist  well  known  to  you  to-day  as  Sir  Lowthian  Bell.  As  far  back  as 
i860  they  commenced  the  manufacture  of  aluminum  and  aluminum  bronze, 
and  used  it  for  several  industrial  purposes. 

Mr.  John  Percy,  in  England,  and  Mr.  Debray,  in  France,  have  studied  the 
alloys  of  aluminum  and  copper,  and  have  noted  some  remarkable  peculiarities. 
To  Messrs.  Paul  Morin  and  Lechatelier  is  due  the  credit  of  having  sought  out 
the  most  various  applications  and  the  most  precise  particulars  as  to  the  mode 
of  working  aluminum  bronze.  All  experiments  in  the  employment  of  alumi- 
num bronze  at  that  time  were  crowned  with  success  as  to  the  material  results 
obtained,  but  the  great  cost  of  the  metal  (15  francs  the  kilo)  prevented  the 
efforts  for  popularizing  the  use  of  aluminum  from  bearing  fruit. 

The  bronze  aluminum  was  obtained  by  adding  to  melted  copper  a  certain 

percentage  of  aluminum,  its  price  depending  then  on  the  price  of  that  metal. 

The  method  of  reducing  the  aluminum  invented  by  the  illustrious  Wohler  and 

adopted  by  Sainte  Claire  Deville  in  his  remarkable  creation  of  the  industrial 

working  of  aluminum,  could  not  produce  this  metal  at  a  sufficiently  low  price 

so  that  its  alloys  with  copper,  notwithstanding  their  remarkable  qualities, 

could  enter  into  the  grand  industries  and  be  put  in  competition  with  ordinary 

bronzes. 

*  Translated  by  Lieutenant  D.  H.  Mahaa. 
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Every  kind  of  work  in  which  the  special  qualities  indicated  in  aluminnm 
bronze  would  be  required  has  been  undertaken  by  Paul  Morin,  from  the  most 
delicate  objects  of  the  goldsmith's  art,  secular  and  religious,  to  the  most 
diverse  pieces  of  machinery,  shaft  bearings,  slide  valves,  props  of  locomotive 
cabs,  etc.,  etc. — all,  even  pieces  of  artillery,  have  been  made  and  tried  by  Paul 
Morin.  In  fact,  early  in  1S60  a  small  mountain  howitzer  in  aluminum  bronze 
was  cast  at  the  foundry  of  Nanterre  by  Paul  Morin,  and  I  find  in  a  letter  from 
him,  dated  April  6,  i860,  the  following  passage  :  '*  The  cannon  has  been  cast. 
Before  delivering  it  at  the  artillery  depot  where  it  is  going  to  be  tried  we 
have  polished  it  and  have  cut  ofiE  the  sinking  head.  The  metal  appears  very 
perfect  and  is  of  an  excellent  quality  notwithstanding  the  numerous  remelt- 
ings  previously  undergone." 

It  would  be  very  interesting  to  know  the  conclusions  of  the  Board  of 
Artillery  after  the  experiments  to  which  the  cannon  was  submitted,  but  th« 
report  has  been  kept  secret,  and  we  have  only  been  told  that  the  results 
obtained  after  extreme  trial  were  very  interesting  and  satisfactory. 

Why  then,  you  ask,  have  they  not  pursued  the  experiments,  since  such  good 
results  were  obtained  ?  I  cannot  say,  but  I  think  that  the  high  price  of 
aluminum  bronze  was  one  of  the  principal  reasons  that  prevented  experi- 
ments with  pieces  of  a  greater  calibre  ;  they  were  without  doubt  afraid  to  spend 
too  much  in  experimenting  with  a  metal  all  the  qualities  of  which  were  not 
yet  well  known  at  that  time.  In  fact,  one  was  not  then  very  certain  that 
these  aluminum  bronzes  would  always  present  the  same  qualities  whilst  working 
under  the  same  conditions.  There  were  often  sensible  differences,  due  to  ham- 
mering or  rolling — sometimes  they  blamed  the  copper,  sometimes  the  alumi- 
num for  being  the  cause  of  the  bad  results  obtained.  It  was  only  after  numerous 
experiments  made  at  the  laboratory  of  the  foundry  for  aluminum  at  Washington, 
and  by  Mr.  Paul  Morin  at  the  foundry  of  Nanterre,  that  the  conviction  was 
arrived  at  that  the  qualityof  the  copper  played  a  preponderating  part,  and  that 
if  it  was  desired  to  obtain  to  a  certainty  aluminum  bronzes  of  good  quality,  it 
was  necessary  to  employ  copper  from  Lake  Superior  exclusively,  or  the  pure 
copper  furnished  from  galvanic  depots.  In  fact,  many  manufacturers  have 
found  that  the  trial  of  a  copper  for  making  aluminum  bronze  was  the  best 
proof  of  the  copper.  If  the  bronze  obtained  was  of  good  quality,  they  were 
then^sure  that  the  copper  tried  could  be  employed  and,  notwithstanding  what 
was  done  to  it,  it  would  give  good  results.  These  are,  I  think,  the  principal 
reasons  why  the  trials  of  aluminum  were  not  pursued  in  the  construction  of 
cannon.  It  is  also  necessary  to  add  that  at  this  epoch  commenced  the  era  of 
iron  and  steel  for  weapons  of  war. 

I  like  to  think  that,  after  having  waited  for  more  than  a  quarter  of  a  century,  I 
shall  see  the  era  of  aluminum  bronze  arise  ;  regretting  only  that  Sainte  Claire 
Deville,  Paul  Morin,  and  Lechatelier  arc  no  longer  here  to  see  the  realisation 
of  their  works  and  hopes. 

I  have  on  this  account  read  with  great  interest  the  remarkable  work  of  Mr. 
Alfred  Cowles  on  the  employment  of  aluminum  bronze  at  10  per  cent  for  the 
pieces  of  artillery  of  large  calibre,  and  on  the  superior  results  that  they  have  a 
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right  to  expect  in  regard  to  the  endurance  of  the  pieces,  their  resistance,  and 
the  economy  of  their  production.  My  studies  do  not  permit  me  to  discass 
with  sufficient  authority  the  technical  questions  arising  as  to  the  employment 
for  great  guns  of  aluminum  bronze.  I  will  ask,  however,  to  call  your  attention 
to  the  homogeneity  of  aluminum  bronze,  which  should  not  be  considered  as  an 
alloy,  but  as  a  well  known  veritable  combination.  The  enormous  quantity  of 
heat  which  is  disengaged  when  they  add  the  aluminum  to  the  copper  proves  it 
superabundantly. 

Whatever  be  the  dimensions  of  the  cast  pieces,  they  can  be  more  or  less 
successful  as  regards  the  casting ;  but  as  for  the  quality  of  the  metal,  it  is  the 
same  in  whatever  part  of  the  mass  it  may  be — this  is  an  important  point. 

With  aluminum  bronze  there  is  no  fear  of  the  liquation  that  takes  place  in 
ordinary  cannon  bronze,  and  thus  the  sinking  head  can  be  much  smaller.  In 
making  comparisons  with  iron  and  steel  it  must  not  be  forgotten  that  aluminum 
bronze  is  a  veritable  combination,  a  metal  of  a  composition  better  defined  and 
infinitely  more  stable  than  even  steel  itself,  completely  free  from  the  molecular 
changes  which  so  often  alter  pieces  of  steel  in  their  primitive  qualities  after 
having  accomplished  a  certain  work.  This  tendency  to  crystallization  that  steel 
subjected  to  repeated  shocks  possesses,  and  which  renders  ruptures  possible 
and  always  to  be  feared,  will  be  much  less  to  be  dreaded  with  aluminum  bronze. 

I  recall  having  used  some  special  pieces  of  lo  per  cent  aluminum  bronze 
for  a  nail-making  machine ;  these  pieces  received  several  hundred  blows  a 
minute,  and  have  stood  the  hammering  admirably,  whilst  the  same  pieces  in  a 
special  quality  of  steel,  employed  before  these,  were  rendered  useless  in  five 
or  six  days*  work. 

The  difference  in  price  can  no  longer  be  quoted  in  favor  of  steel,  since,  when 
one  recognizes  the  necessity  of  abandoning  cast-steel  guns  and  the  making 
of  guns  of  many  pieces,  in  this  instance  the  first  cost  of  the  metal  employed 
is  nothing  in  comparison  with  that  of  the  metal  worked  and  finished.  With 
aluminum  bronze  they  will  have  all  the  qualities  of  the  built-up  gun  without 
having  excessive  hand-work ;  moreover,  in  case  of  failure  the  material 
employed  is  not  lost  and  can  be  utilized  for  a  new  casting.  Those  who  have 
worked  much  in  aluminum  bronze  know  that  successive  castings,  far  from 
injuring,  improve  its  qualities. 

I  can  then  only  confirm  the  opinion  enunciated  by  Mr.  Alfred  Cowles,  knowing 
that,  if  it  has  been  recognized  that  a  ** built-up  gun*'  in  steel  is  preferable  to 
a  cast-stcel  gun  or  an  ordinary  bronze  gun,  it  does  not  follow  that  the  built- 
up  gun  must  necessarily  be  superior  to  the  aluminum  bronze  gun  cast  and 
treated  under  conditions  which  give  to  the  metal  its  maximum  resistance  and 
elasticity. 

With  Mr.  Alfred  Cowles,  I  should  say  that  a  cast  gun  in  aluminum  bronse 
can  present  all  the  advantages  of  a  built-up  gun  in  steel  without  its  disadvan- 
tages. Already  there  is  much  interest  manifested  in  France  over  the  question 
of  aluminum  bronze  since  the  electric  furnace  of  Messrs.  Cowles  Brothers  per* 
mits  the  production  of  it  at  a  cheap  rate  unhoped  for  even  by  the  practical  men 
interested  in  aluminum. 
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The  scientific  men  who  are  occupied  in  the  construction  of  pieces  of  artillery 
will  be  the  first  to  employ  aluminum  bronze  as  soon  as  the  production  of  the 
metal  by  the  Cowles  process  is  an  accomplished  fact  in  oar  country  ;  the  cus- 
toms rates  are  so  high  at  present  as  almost  to  amount  to  prohibition  (5  francs 
the  kilo  for  aluminum  bronze). 

In  the  near  future  it  will  not  only  be  for  weapons  of  war  that  aluminum 
bronze  will  present  great  advantages.  The  constructors  of  machines  in  gen- 
eral, amongst  others  those  requiring  great  speed,  such  as  for  running  dynamos 
directly,  will  find  in  the  employment  of  aluminum  bronze,  on  account  of  its 
tenacity,  its  coefficient  of  elasticity,  and  its  feeble  density,  the  means  of  solving 
some  mechanical  problems  up  to  the  present  time  remaining  unsolved. 

In  summing  up  that  which  concerns  the  application  of  aluminum  bronze  to 
heavy  guns i  permit  me,  gentlemen,  to  repeat  to  you  what  my  dear  master  and 
friend  Henri  Sainte  Claire  Deville  said:  '*I1  ne  faut  pas  faire  d^hypothdse, 
qyand  on  peut  faire  Texpcrience  '';  or  in  other  words,  make  a  gun  in  aluminum 
bronze  and  try  it.  I  beg  you,  gentlemen,  to  excuse  this  letter,  which  will  not 
shed  much  light  on  the  subject ;  but  I  desire  only  that  my  experience,  feeble 
though  it  may  be,  may  sustain  the  proposed  plans  of  application  by  Messrs. 
Cowles  of  one  of  the  products  of  their  remarkable  discovery,  '*the  electric 
metallurgy,"  which  opens  a  new  era  for  the  industries  and  activity  of  nations. 
Accept,  gentlemen,  the  expression  of  my  most  sincere  respect. 

Henri  B r  i v et ,  Civil  E  ngineer^ 
Late  director  of  the  Aluminum  Foundries  at  Washington^  Eftg»t  <iffd  of  Salindres^ 

France, 

Mr.  George  Allan,  C.  K* — I  have  the  honor  to  thank  you  for  your  copy  of 
the  paper  read  by  Mr.  Alfred  H.  Cowles  before  the  members  of  the  Institute 
on  the  27th  October  last,  on  the  subject  of  aluminum  bronze  for  heavy  guns. 

In  England,  the  improvement  of  steel  to  be  used  in  the  manufacture  of  guns 
has,  in  the  last  year  or  two  particularly,  had  special  attention  directed  to  it, 
and  there  can  be  no  doubt  that  the  investigations  already  made,  and  which  are 
still  going  on,  will  result  in  the  improvement  of  gun  steel  as  well  as  in  the 
mode  of  gun  construction.  The  English  Government  specification  for  gun 
steel  has  been  recently  revised,  and  under  the  tempered  tests  there  is  now 
required  a  yielding  point  not  less  than  22  tons  and  not  more  than  33  tons,  and 
a  breaking  strain  not  less  than  35  tons  and  not  more  than  45  tons  per  square 
inch.  The  influence  of  determinate  quantities  of  carbon  and  manganese  in  the 
steel  has  become  better  known,  and  it  is  now  expected  that  the  addition  of 
aluminum  will  give  a  higher  yielding  point  as  well  as  a  higher  breaking  strain. 

Experimentally  treated  with  aluminum,  steel  has  already  been  produced  in 
England  having  its  yielding  point  as  high  as  27  tons  and  its  breaking  point 
37  tons,  with  60  per  cent  elongation  in  2  inches.  This  is,  therefore,  a  very 
decided  advance.  Still,  in  my  judgment,  the  high  qualities  developed  in  the 
aluminum  bronze  manufactured  by  the  Cowles  Company  appear  to  promise  it 
ere  long  the  first  place  among  metals  for  the  manufacture  of  guns.     Its  elastic 

*Of  the  firm  of  George  Allan  &  Co.,  ciril  and  consulting  engineers,  London,  England. 
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limit  and  its  breaking  strain  are  each  of  them  about  25  per  cent  higher  than  in 
steel.  It  casts  well,  and  when  hot  works  splendidly  under  the  hammer.  It  is 
perfectly  malleable  at  red  heat,  and  rolls  beautifully  into  plates  and  sheets  at  a 
high  heat  With  a  metal  of  this  character  and  possessing  such  properties,  I 
am  quite  of  Mr.  Cowles'  opinion  that  a  solid  gun  of  aluminum  bronze  would  be 
decidedly  superior  to  a  built-up  gun  of  any  other  metal. 

As  the  destruction  of  all  guns  is  chiefly  due  to  excessive  erosion,  the  same 
would  equally  apply  to  those  of  aluminum  bronze  ;  but  I  am  disposed  to  believe 
that  the  unctuous  character  of  the  metal  and  its  softening  property  under 
tempering,  coupled  with  its  known  hardness,  would  ensure  a  greater  immunity 
from  erosion  than  that  which  is  possessed  by  steel  liners.  This,  however,  is  a 
point  easily  determined,  and  if  a  liner  of  steel  was  found  to  be  desirable,  that 
modification  would  not,  in  my  judgment,  militate  in  the  slightest  degree  against 
the  otherwise  solid  construction  of  the  gun. 

Up  to  the  present  time,  comparatively  little  has  been  known  about  aluminiyn 
bronze  as  a  metal — its  price  hitherto  having  been  prohibitory  to  its  use — but 
the  Cowles*  production  of  it  now  on  a  commercial  scale,  and  at  a  price  that 
permits  of  its  use  in  competition  with  other  alloys,  has  given  quite  an  impetus 
to  its  application  in  every  direction  in  England.  I  have  given  attention  to  it 
for  the  past  two  years,  and  know  of  many  admirable  results  obtained  by  it 
for  important  uses,  notably  the  construction  of  torpedoes  in  their  most  impor- 
tant parts,  the  casting  and  forging  of  which  has  conclusively  proven  to  my 
mind  the  perfect  suitability  of  the  metal  for  guns  and  its  capability  to  work 
admirably  under  every  operation  throughout  their  construction. 

The  subject  is  deserving  of  the  highest  consideration  of  all  governments, 
and  coming  from  your  Government — as  the  metal  itself  does  from  your  coun- 
trymen— the  proven  success  of  it  for  guns  would  be  not  the  least  of  the  many 
benefits  which  your  country  has  already  conferred  upon  the  Old  World. 

James  £.  Howard,  C.  E.* — In  response  to  your  kind  invitation  to  take 
part  in  the  discussion  of  Mr.  A.  H.  Cowles'  interesting  paper  on  aluminum 
bronze  for  heavy  guns,  I  regret  that  I  am  in  possession  of  so  few  data  bearing 
upon  the  subject. 

The  Messrs.  Cowles  have  produced  some  bronzes  of  great  value  for  many 
useful  purposes,  of  which  it  is  a  pleasure  to  testify ;  the  fitness,  however,  of 
aluminum  bronze  for  the  purpose  of  heavy  gun  construction  appears  to  be  at 
present  somewhat  conjectural.  The  proper  metal  for  this  purpose  is  obviously 
that  which  best  fulfills  all  the  requirements  of  the  case ;  therefore  to  regard 
aluminum  bronze  as  a  suitable  metal  for  gun  construction,  it  must  be  proven 
equal  or  superior  to  competing  metals,  and  for  this  there  seems  to  be  insuf- 
ficient evidence. 

It  will  not  be  understood  that  in  entertaining  doubts  as  to  its  use  in  this 
restricted  application,  that  its  merits  in  other  directions  are  not  fully  recognized. 
Any  metal  which  aspires  to  be  used  in  guns  must  be  a  successful  competitor 

*  Expert  in  charge  of  testing  machine,  Watertown  Arsenal,  Mass. 
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with  steel,  a  metal  which  has  a  very  wide  range  of  useful  properties.  Steel  in 
its  worked  condition  may  have  a  tensile  strength  ranging  between  50,000  pounds 
per  square  inch  and  upwards  of  300,000  pounds  per  square  inch,  an  elastic 
limit  of  from  50  per  cent  up  to  nearly  100  per  cent  of  its  tensile  strength, 
with  hardness  and  ductility  according  to  its  chemical  composition  and  mechan- 
ical treatment,  a  high  modulus  of  elasticity,  and  comparatively  low  coefficient 
of  expansion  by  heat,  and  be  capable  of  acquiring  extraordinary  combinations 
of  a  number  of  these  physical  properties.  Where  the  question  of  strength  is 
paramount  it  can  hardly  be  said  that  steel  has  a  rival.  The  process  of  manu- 
facture is  well  understood,  and,  subject  to  present  methods  of  inspection, 
uncertainties  are  reduced  to  a  minimum.  These  remarks  refer  to  steel  as  it  is 
used  in  the  fqrgings  for  the  modern  type  of  built-up  guns. 

There  appears  to  be  a  lack  of  knowledge  of  the  strength  of  aluminum  bronze 
in  such  sized  masses  as  are  required  for  guns,  the  tests  of  the  metal  having  for 
the  most  part  been  from  small  pieces  prepared  under  conditions  dissimilar 
to  those  which  would  probably  be  experienced  in  gun  construction. 

It  is  not  known  that  difficulties  met  in  the  casting  of  large  masses  of  iron 
and  steel  would  be  less  in  the  case  of  bronze  ;  whether  unsoundness  of  metal, 
liquation,  alloys  of  different  composition  in  the  same  casting,  dangerous  internal 
strains,  may  not  continue  to  be  obstacles.  The  usual  benefits  of  chill*bronze 
castings  may  not  be  realized  in  large  masses. 

The  methods  suggested  for  the  subsequent  treatment  of  bronze  castings 
appear  to  be  also  applicable  to  steel  castings,  if  it  were  desirable  to  employ 
them. ,  It  is  not  known  whether  it  is  practicable  to  obtain  a  satisfactory  system 
of  internal  strains  during  the  cooling  of  a  large  bronze  casting,  and  experiments 
show  that  certain  cold  treatment,  such  as  mandreling,  is  confined  in  its  direct 
effects  to  a  comparatively  narrow  zone  of  metal,  at  least  in  the  case  of  steel. 
Meagre  as  our  information  is  concerning  the  properties  of  large  bronze  castings, 
we  are  hardly  any  better  prepared  to  consider  the  subject  of  forged  and  rolled 
bronze. 

From  the  experiment  cited  with  the  hot  bronze  bar,  no  superiority  over  steel 
is  shown,  for  the  latter  metal  at  temperatures  from  400^  to  600^  Fahr.  has 
been  found  from  10  to  20  per  cent  stronger  than  at  atmospheric  temperatures. 

Commander  Goodrich. —  I  regret  extremely  that  official  circumstances 
prevented  my  being  present  at  the  reading  of  the  paper  and  taking  part  in  the 
discussion.  It  is  impossible  for  me  to  do  full  justice  to  the  subject,  but  as  a 
very  imperfect  verbal  report  of  the  lecture  shows  that  the  writer  questions  the 
value  of  oil-tempering  and  quotes  Howard*s  results,  I  think  it  well  to  point 
out  that  the  logical  conclusion  of  the  argument  is  entirely  against  the  solid  gun, 
cast  on  the  Rodman  principle.  It  is  evidently  better  to  reduce  the  zones  of 
initial  tension  by  dividing  the  wall  of  the  gun  into  concentric  rings,  thus  mini- 
mizing the  alleged  ill  effects.  This  is  the  practice  the  world  over — a  practice 
based  upon  experiments  on  a  colossal  scale  and  justified  by  actual  service. 
We  cannot  afford  to  cut  adrift  from  present  methods  until  something  better  is 
to  be  had,  something  not  in  nubibus  but  in  re.    We  want  not  good  guns  merely, 


246  ALUMINUM  BRONZE  FOR  HEAVY  GUNS. 

but  the  best  guns.  Our  readiness  to  change  existing  modes  of  fabrication  is 
subject  to  this  single  condition,  that  the  superiority  of  the  gun,  either  as  to  life 
or  cost,  is  demonstrated  beyond  cavil.  It  is  for  us  to  abide  by  definite  results 
and  not  accept  the  burden  of  proving  the  new  inventions  to  be  worthless. 

The  following  letters  pertaining  to  the  discussion  were  received 
and  read  by  the  Secretary: 

15  Bedford  Place,  Russel  Square, 

London,  W.  C,  November  18,  1887. 

LiBUTSNANT  ChAS.  R.  MiLES,' 

Secretary  U,  S,  Naval  Institute^  Annapolis^  Md,^  U*  S.  A, 

Dear  Sir: — In  accordance  with  the  suggestion  contained  in  letter  covering 
some  copies  of  the  paper  of  Mr.  Alfred  H.  Cowles  on  **  Aluminum  Bronze  for 
Heavy  Guns,"  I  have  laid  the  letter  before  some  of  the  gun  men,  scientists, 
and  engineers  in  Europe  having  special  knowledge  of  the  qualities  of  metal  for 
guns,  and  presume  you  will  hear  from  some  of  them  in  time  for  the  Newport 
Branch  meeting.  In  response  to  the  receipt  of  your  letter  and  Mr.  Cowles' 
paper.  Professor  James  Dewar,  F.  R.  S.,  Professor  of  Chemistry,  University 
of  Cambridge,  writes  me  as  follows,  in  referring  to  Mr.  Cowles'  paper : 
'*  So  far  I  regard  the  results  as  most  important  ^nd  very  promising.  I  have 
a  little  difficulty  in  expressing  any  opinion  on  the  matter  at  the  present  time, 
seeing  that  I  may  have  to  investigate  the  matter  with  the  object  of  acquiring 
information  for  a  Government." 

I  also  enclose  herewith  a  letter  from  Sir  Wm.  Thomson,  F.  R.  S,,  F.  G.  S., 
etc,  in  Response  to  the  receipt  from  me  of  your  letter  of  invitation  and  Mr. 
Cowles'  paper — which,  from  its  source,  is  of  interest  in  the  premises. 

I  am,  dear  sir,  yours  faithfully, 

Ben.  M.  Plumb. 

Thk  University,  Glasgow,  Kcvember  18,  1887. 

Dear  Mr.  Plumb  : — I  have  read  Mr.  Cowles'  paper  with  great  interest,  and 
it  certainly  seems  to  me  that  the  results  are  very  promising  in  respect  to  the 
value  of  the  aluminum  alloys  made  by  his  electrical  process.  I  do  not,  how- 
ever, feel  that  I  have  enough  of  knowledge  of  the  practical  questions  involved 
in  the  application  to  gunmaking  to  be  able  to  give  information  or  express  any 
opinion  on  the  subject  in  the  adjourned  discussion  on  Mr.  Cowles*  paper.  I 
am  very  glad  to  hear  that  the  factory  at  Stoke-on-Trent  is  now  nearly  ready  to 
commence  operations,  and  shall  look  forward  with  much  interest  to  the  results. 

Yours  truly, 

William  Thomson. 

New  York  Arsenal,  Governor's  Island, 

New  York  Hakbok,  January  30,  1888. 
Professor  C.  £.  Munroe, 

Corresponding  Secretary^  U,  S,  Naval  Institute  ^  Newport ^  R,  /. 
.S».- — As  a  matter  of  interest  to  those  who  may  be  present  at  the  meeting  of 
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your  Institute  on  the  ist  proximo,  I  send  you  to-day  by  mail  a  vent  piece  of 
aluminum  bronze  that  has  been  used  by  the  Ordnance  Department  in  a  3.2-inch 
B.  L.  riflt. 

The  metal  of  which  this  bouching  is  made  was  obtained  from  the  Cowles 
Electric  Smelting  and  Aluminum  Company;  with  it  fifty-six  (56)  rounds 
were  fired,  the  powder  charge  weighing  3.75  pounds  and  the  projectile  13 
pounds.* 

The  action  of  the  gas  in  passing  through  the  vent  was  from  front  to  rear, 
the  cut  at  the  inner  orifice  being  towards  the  muzzle. 

This  vent  piece  is  not  submitted  as  an  indication  of  what  may  be  looked  for 
as  the  action  of  the  powder  gas  in  the  bare  of  a  gun  of  aluminum  bronze.  It  is 
known  that  vent  bouchings  of  steel  have  been  found  to  eat  away  rapidly,  held 
to  be  due  to  the  combustion  of  the  metal ;  still  the  erosions  in  the  chamber  of 
our  steel  field  gun  have  not,  after  2000  rounds,  been  sufficient  to  render  the  piece 
unserviceable. 

The  bouching  of  aluminum  bronze  was  tried  to  determine  whether  that  metal 
might  not  prove  satisfactory  as  a  substitute  for  copper. 

Will  you  be  kind  enough  to  have  the  vent  piece  returned  to  me  after  the 

meeting  ? 

Very  respectfully,  your  obedient  servant, 

A.  MORDECAI, 

Lieutenant'Colonel^  Ordnance  Department^  If,  S,  A. 

*  The  bouching  referred  to  showed  considerable  erosion,  a  channel  about  one  sixteenth  of  an  inch 
in  depth  and  an  eighth  of  an  inch  in  width  extending  in  a  spiral  direction  around  the  vent  for  a 
length  of  about  two  inches.  The  inner  end  of  the  bouching  had  a  fissure  extending  entirely  through 
one  wall,  a  sixteenth  of  an  inch  wide  and  of  slightly  greater  depth.— C.  E.  M. 
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SUBMARINE  BOATS.* 
By  G.  W.  Ho  VGA  a  rd. 
[Reviewed  by  Lieutenant  Wm.  W.  Kimball,  U.  S.  Navy.] 

Lieutenant  Hovgaard's  book  is  particularly  interesting  just  at  present, 
appearing  as  it  does  at  a  time  when  the  Navy  Department  advertises  for  the 
construction,  by  contract,  of  a  submarine  boat  for  the  U.  S.  Navy  ;t  when  the 
report  of  the  Hon.  Secretary  accentuates  the  difficulties  in  the  way  of  success- 
fully employing  unprotected  torpedo  boats,  and  when  the  interest  taken  in  the 
late  exhibitions  of  Mr.  Nordenfelt's  boats  is  an  indication  that  the  whole  ques- 
tion of  submarine  navigation  is  at  last  to  receive  a  little  common  sense  consid- 
eration. It  is  quite  possible  that  the  efforts  of  the  Department  to  obtain  a 
practical  vessel  will  result  only  in  the  bringing  out  of  a  partially  successful 
design  which,  like  some  of  its  predecessors,  will  be  subjected  to  trial,  like 
them  will  be  praised  for  its  faults,  condemned  for  its  virtues,  and  then  passed 
on  to  the  scrap  heap ;  but  the  probability  that  some  slight  advance  in  the 
curiously  delayed  development  of  the  submarine  boat  will  soon  be  made  is 
quite  cheering,  and  we  of  the  United  States,  with  no  coast  defense  and  no 
immediate  prospect  of  having  one,  may  congratulate  ourselves  that  we  are 
attempting  to  move  in  the  right  direction  as  we  read  Mr.  Hovgaard*s  conclu- 
sions on  page  9  et  seq, 

**  What  then  will  be  the  result  of  the  extended  application  of  such  boats  in 
the  above  suggested  directions?" 

"The  safety  of  otherwise  defenseless  commercial  seaports  will  be  immensely 
increased.     Blockades  cannot  be  carried  out  effectively.*' 

"The  value  of  thick  armor,  heavy  ordnance,  and  big  sized  vessels  will  under 
certain  circumstances  be  diminished." 

"  The  sea  will  more  than  ever  form  a  barrier  difficult  and  dangerous  to  pass 
for  an  army." 

"To  defend  all  seaport  towns  effectively  by  means  of  forts  and  armored 
vessels  is  next  to  an  impossibility,  but  the  submarine  boat,  if  properly  devel- 
oped, affords  a  cheap  and  powerful  weapon  against  the  excesses  of  modern 
warfare." 

In  the  chapter  on  the  strategical  value  of  submarine  boats  the  author  states 
his  case  clearly  and  well ;  but,  from  the  fact  that  the  coast  conditions  of  Den- 
mark and  England  are  so  different  from  ours,  he  has  not  accentuated  a  feature 
that  is  very  valuable  on  this  side  of  the  Atlantic,  /.  e,  the  use  of  submarine 
boats  as  outlying  pickets  which  could  not  be  readily  driven  in,  and  which  would 
be  difficult  to  discover  and  impossible  to  locate  after  discovery.  It  is  evident 
that  a  submarine  boat  lying  at  anchor  on  the  surface  should  be  able  to  make 
the  spars  and  upper  works  of  an  approaching  ship  before  she  herself  was 
discovered ;  and  if  she  then  hove  down  to  the  covered  plane  and  showed  nothing 

*  Published  by  E.  &  F.  N.  Spon.  195  Strand,  London  *,  35  Murray  Street,  New  York. 

t  Circular  of  requirements  issued  by  the  Secretary  of  the  Nary  is  reprinted  on  pp.  953-7  of  present 
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but  the  tops  of  her  camera  lucida  tube  and  chimney,  or  hove  down  below  the 
surface  altogether,  easing  up  for  an  occasional  look  at  the  enemy,  she  would 
not  be  made  out  till  close  aboard,  while  all  the  time  she  would  know  the  move- 
ments of  the  ship  and  be  always  ready  to  slip  and  strike  as  conditions  should 
determine. 

The  part  of  the  book  devoted  to  the  history  and  development  of  the  sub- 
marine boat  gives  us  a  very  good  general  idea  of  the  subject,  but  Mr.  Hovgaard 
would  doubtless  have  made  a  more  complete  resume  of  the  earlier  develop- 
ments and  experiences  had  he  been  in  possession  of  the  writings  of  Barber. 

The  chapter  on  construction  is  exceedingly  interesting  and  instructive,  and  is 
in  itself  the  best  of  evidence  of  the  conscientious  work  done  during  the  author's 
three  years  course  at  Greenwich. 

Naturally  the  type  of  vessel  advocated  by  Mr.  Hovgaard  is  one  adapted  for 
service  off  the  Danish  coast  and  in  the  neighboring  waters — is,  in  fact,  one  for 
a  submerging  cruiser  rather  than  for  a  submarine  boat;  and  just  as  naturally 
the  vessel  is  devised  in  accordance  with  what  may  be  called  the  European  in 
contradistinction  to  the  American  idea,  as  regards  the  method  of  obtaining  sub- 
mersion ;  in  other  words,  the  vessel  is  devised  as  a  sinking  rather  than  as  a 
diving  one. 

Why  the  method  of  submerging  a  boat  on  an  even  keel  is  so  attractive  in 
Europe  one  fails  to  understand,  unless  there  has  been  an  application  of  expe- 
riences gained  in  the  old  Plongeur  to  conditions  entirely  different  from 
those  that  applied  in  her  trials.  She  was  designed  to,  and  at  first  did,  manceuvre 
submerged  without  buoyancy,  was  constructed  with  too  little  regard  to  longi- 
tudinal metacentric  height,  and  was  furnished  with  very  inadequate  horizontal 
rudders  both  as  regards  surface  and  mechanism  ;  consequently,  the  device  of 
hand-worked,  vertical-acting  propellers,  which  the  boat  was  not  originally 
intended  to  carry,  was  put  in  play  to  control  the  wide  oscillations  in  the  vertical 
plane  that  were  developed  in  the  first  trials,  by  pulling  down  against  buoyancy. 
But  even  in  the  Plongeur  experience  showed  "that  it  was  necessary  to  improve 
the  (horizontal)  rudder  mechanism  and  to  increase  the  area  of  the  rudders,  as 
they  were  found  to  afford  the  best  means  of  keeping  a  certain  depth  (while  under 
way)." 

In  the  later  American  boats  it  has  been  shown  that  there  is  no  difficulty  in  so 
arranging  the  longitudinal  metacentric  height,  the  amount  of  normal  buoyancy, 
and  the  horizontal  rudder  area,  that  dives  can  readily  and  safely  be  made 
by  steering  down,  and  that  the  boats  can  be  held  in  any  selected  horizontal 
plane  and  run  there  by  depth  gauge  by  the  use  of  the  horizontal  rudders  alone. 
This  being  the  case,  it  is  difficult  to  comprehend  why  Mr.  Hovgaard  would, 
and  Mr.  Nordenfelt  does,  abandon  the  idea  of  diving,  relegate  the  horizontal 
rudders  to  the  secondary  use  of  automatically  keeping  the  boat  on  an  even 
keel,  and  depend  on  the  down  hand  propellers  for  submersion  under  all  con- 
ditions;  a  method  of  submersion  almost  as  dangerous  and  impracticable  as 
the  one  of  changing  volume  by  the  thrusting  out  and  hauling  in  of  cylinders. 
In  the  exhibitions  of  the  Nordenfelt  boats  great  stress  is  laid  upon  the  fact 
that  they  are  always  buoyant ;  but  the  bearing  of  the  statement  of  this  fact  is 
not  very  apparent  when  one  remembers  that  this  feature  has  been  prominent 
in  submarine  boats  for  at  least  a  century,  and  that  much  less  buoyancy  can  be 
pulled  down  by  small  down  haul  propellers  working  perpendicularly  to  the  whole 
horizontal  longitudinal  section  of  the  boat,  than  can  be  pushed  down  an  incline 
by  the  main  propellers  working  against  a  cross  section.  Of  course  the  same 
reasoning,  proved  by  practice,  applies  to  the  aid  given  to  the  normal  buoyancy 
in  rising. 

In  this  connection  it  may  be  stated  that  for  manoeuvring  purposes  pure  and 

simple,  the  adjustable  float  side  wheels  of  Hunter  are  more  attractive  than  any 

rrangementof  propellers;  for  the  capability  they  give  of  applying  the  whole 

)tive  power  in  any  possible  direction  that  may  be  chosen,  and  of  thus  render- 
unnecessary  all  rudders  and  propellers,  horizontal  and  vertical,  is  very 


PROFESSIONAL  NOTES.  25 1 

desirable  ;  but  these  wheels  are  not  practicable  in  their  present  stage  of  develop- 
ment because  they  are  so  very  wasteful  of  power,  and  because  their  bulk  and 
position  are  so  objectionable. 

The  most  valuable  quality  of  a  sinking  boat  is  that  she  is  not  quite  so  liable 
to  stick  her  nose  in  the  mud  of  the  bottom  when  dropping  down,  as  is  a  diving 
boat  when  steering  down  in  a  locality  in  which  the  depth  of  water  is  entirely 
unknown  and  happens  to  be  less  than  that  provided  for  by  the  automatic  depth 
check;  but  this  possible  advantage  in  the  sinking  boat  is  more  than  counter- 
balanced  by  the  facts  that  she  is  much  slower  in  getting  down  or  up,  is  more 
limited  in  the  amount  of  buoyancy  she  can  carry,  is  very  difficult  to  keep  in  the 
exact  trim  she  requires,  and  is  powerless  to  apply  her  main  power  to  clear 
herself  from  the  bottom  when  she  strikes  it. 

The  mechanical  down  haul  by  propellers  or  other  devices  is,  to  be  sure,  a 
most  important  feature,  since  without  it  a  boat  could  not  stop  and  hold 
herself  at  any  required  depth,  and  it  will  be  noticed  that  such  a  device  is 
required  in  the  boat  outlined  by  the  Department's  circular  ;  but  it  will  also  be 
noticed  that  the  circular  requires  that  the  horizontal  rudders,  or  their  equivalent, 
shall  be  used  in  steering  up  and  down,  since  the  boat  "  should  be  able  to  make 
very  quickly  a  change  of  direction  of  at  least  10°  in  the  vertical  plane." 

If  we  compare  two  boats  exactly  similar  in  displacement,  lines,  total  power 
developed,  and  with  buoyancies  measured  by  the  power  applied  through  down 
haul  propellers,  the  one  a  sinking  and  the  other  a  diving  boat,  it  will  be  seen 
that  the  former  while  making  a  run  under  the  surface  must  always  work  her 
down  hauls,  must  limit  her  buoyancy  to  the  amount  that  these  can  take  down 
with  the  power  that  can  be  spared  from  propulsion  work,  and  must  be  very 
slow  in  changing  depth  ;  while  the  latter  can  throw  her  vertical  propellers  out 
of  gear  and  thus  utilize  all  her  power  for  propulsion,  can  take  down  all  the 
buoyancy  that  her  speed  and  horizontal  rudder  surface  can  control,  can  hold 
down  when  stopped  an  amount  measured  by  hrr  total  power  applied  to  the 
down  hauls,  and  can  dive  and  rise  quickly ;  which  last  would  seem  to  be  an 
important  matter  in  view  of  the  fact  that  when  approaching  to  the  attack  in 
the  covered  plane,  a  submarine  boat  might  6nd  it  extremely  desirable  to 
quickly  dive,  p'ass  under  the  enemy's  keel,  and  give  him  a  shot  in  the  bottom, 
especially  if  he  had  nets  out. 

The  boat  outlined  in  the  Department's  circular  could  be  manoeuvred  as  a 
sinking,  although  it  would  be  essentially  a  diving  one. 

Mr.  Hovgaard's  ideas  on  special  fittings  and  appliances  are  extremely  well 
thought  out,  and  his  remarks  on  pumping  power  and  on  the  difficulty  in  the  way 
of  blowing  out  large  bulks  of  water  are  particularly  valuable. 

The  method  of  carrying  a  boat  for  saving  the  crew  in  case  of  disaster,  as  in 
the  old  Plongeur,  is  not  particularly  interesting  to  us  in  America,  where,  for 
the  present  at  least,  only  submarine  boats  and  not  the  cruisers  are  under  con- 
sideration. 

The  author's  reasons  for  adopting  the  section  he  does  are  sound,  but  it  must 
be  borne  in  mind  that  he  is  considering  a  sinking  vessel,  and  consequently  after 
insuring  trim  he  can  afford  to  decrease  the  amount  of  metacentric  height 
necessary  in  a  diving  one,  for  the  sake  of  getting  good  stowage  room  with  small 
draft.  For  a  diving  boat  the  sections,  if  they  be  not  circles,  should  of  course 
have  their  larger  dimensions  vertical  rather  than  horizontal. 

On  the  question  of  motive  power,  which  is,  after  all,  the  most  important  one, 
since  if  sufficient  surface  speed  and  radius  of  action  can  be  secured  in  a  sub- 
marine boat,  the  other  necessary  details  can  be  satisfactorily  arranged,  the 
author  gives  us  most  interesting  information.  Like  Mr.  Nordenfelt  he  advo- 
cates a  coal-fired  steam  boiler  as  the  source  of  power  and  for  surface  work,  but 
unlike  that  gentleman,  he  chooses  to  store  electricity  rather  than  heat  for 
the  submerged  runs,  and  gives  data  for  expected  results  from  storage  cells. 
Since  the  cells  failed  so  signally  in  the  Peacemaker  they  have  been  rather 
out  of  favor  on  this  side  of  the  Atlantic,  but  the  difficulties  then  encountered 
from  leakage,  lack  of  power  for  weight  carried,  length  of  time  necessary  for 
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charging,  etc.,  etc,  would,  under  the  author's  showing,  be  materially  lessened 
in  applying  the  cells  to-day.  Still,  the  great  objection  to  Mr.  Hovgaard's 
method  of  obtaining  power,  that  of  using  two  very  different  kinds  of  motors, 
remains ;  an  objection  avoided  by  Mr.  Nordenfelt  through  the  use  of  stored 
heat  to  make  steam  for  under  water  work,  at  the  expense  of  applying  a  cumber- 
some and  extremely  slow  method  of  storing  power. 

In  this  country  the  favorite  power  is  steam,  derived  from  a  petroleum-fired 
boiler  for  surface  and  covered  runs,  and  from  a  Honigman  soda  or  other 
chemical  heat  producer  for  submerged  work,  always  applied  by  the  same  engines. 
The  attractiveness  of  liquid  fuel  is  especially  accentuated  in  submarine 
boats,  in  which  the  available  stowage  spaces  are  not  well  adapted  for  coal 
bunkers,  and  in  which  convenience  in  firing  and  in  dowsing  tires  is  so  important. 
With  the  combination  of  the  petroleum-fired  and  soda-heated  boilers,  all  that 
is  necessary  to  do  when  diving  is  to  close  the  fuel  valve,  open  the  exhaust  into 
the  soda  side  of  the  Honigman,  and  put  down  the  horizontal  helm.  The  first 
of  the  dive  would  be  made  on  the  steam  already  in  the  steam  space  of  the  main 
boiler,  and  when  the  pressure  there  was,  by  the  work  of  the  engines,  reduced 
below  that  on  the  steam  side  of  the  Honigman,  the  balance  valve  would  open 
and  steam  from  this  soda  heater  would  pass  to  the  main  boiler  steam  space  for 
engine  supply  ;  and  thus  the  submerged  run  could  continue,  as  the  soda  made 
steam,  till  the  saturation  point  was  reached.  At  the  end  of  a  dive,  long  or 
short,  the  fire  would  be  lighted  under  the  main  boiler,  and  as  the  pressure  in 
this  ran  up,  the  Honigman  would  be  shut  off  and  the  exhaust  turned  overboard, 
while  the  surplus  moisture  in  the  soda  would  at  once  begin  to  be  driven  off  by 
heat  derived  from  the  main  boiler  fires. 

After  this  method  of  applying  steam,  the  petroleum  engine  is  a  close  second 
in  favor,  and  is  very  promising  as  lately  improved  by  Holland  in  dereloping 
good  power  up  to  a  certain  limit,  in  its  feature  of  requiring  no  boiler  or  any 
fire  outside  the  cylinders,  in  the  fact  that  the  compressed  air  stores  for  feeding 
the  engine  when  submerged  can  always  be  drawn  on  for  ventilation,  and  for 
the  reason  that  these  stores  can  be  so  readily  renewed  after  making  a  sub- 
merged run.  The  space  occupied  by  the  compressed  air  for  a  petroleara 
engine  is  perhaps  larger,  for  equal  power  developed,  than  that  used  by  a  soda 
boiler;  but  on  the  other  hand  it  can  be  distributed  about  the  boat  in  pipes  in 
such  a  way  as  to  occupy  comparatively  little  of  the  space  available  for  crew 
and  armament.  The  prime  objection  to  petroleum  engines  is  that,  so  far  as 
developed,  they  cannot  give  economical  results  in  boats  of  more  than  thirty 
or  forty  tons  displacement. 

The  following  figures,  from  a  design  now  under  consideration  by  American 
builder*,  for  a  petroleum  motor  submarine  boat  intended  for  hoisting  inboard, 
like  a  third-class  torpedo  boat,  illustrate  the  attractiveness  of  the  type: 
Length,  40  feet ;  diameter,  5  feet  ;  shape,  spindle  of  revolution ;  displacement, 
15  (<  tonn;  weight  without  water  ballast,  \2}^  tons;  maximum  surface  speed, 
14 '{  knot5  ;  maximum  submerged  speed,  18  knots;  fuel  endurance  at  8  knots 
•  'irfa.-.f*.  27  t'>  2}  hours ;  total  submerged  run,  4JL^  hours,  of  which  «^  hoar  at 
i^  knoti  and  4  hours  at  12  knots;  crew,  2  men;  armament,  one  8*^  torpedo 
Z'ln,  f'-j'ir  roc  lb.  G.  C.  torpedoes ;  range  through  water,  150  yards;  range 
through  air,  »4  mile. 

f}i  '•y.mt  SIX  or  eight  other  proposed  boats,  the  greater  number  lack  speed, 
not  ly^'.a'j-^^  it  cannot  be  easily  gotten,  bat  because  builders  are  cautions  about 
gaarant^-iinz  i*. 

►  rom  a  po-.nt  of  vi«?w  determined  by  what  has  lately  been  done,  the  prospect 

of  ''/>'a.r..r.;f  a  ^erviccaMe  boat  is  not  very  good.     In  the  United  States  the 

Hoi.4n'i  Viat*  :,av^  lacked   speed   endurance  and  carrying  capacity,  and  the 

l'ear,<xait*r  i>^  alr^.gcther  inadequate,  being  interesting  only  as   an  illustra- 

»n  of  '•tl*,  ".*<►  of  a  simple  soda  boiler.     In   Europe  the  Goubct  boats  lack 

•<f  in  al.  ^if^crior.fl,  and  the  Nordenfelts  arc  apparently  failures  in  all 

tecCf  %2vt  iirface  speed  and  fuel  eodurance,  as  their  trials  show  Botking  of 

il 
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In  an  exhibition  of  one  of  these  boats  given  last  month  the  main  features 
accentuated  by  the  exhibitors  were  that  the  boat  awash  was  more  difficult 
to  make  out  than  another  boat  of  greater  freeboard — a  fact  that  would 
seem  to  need  no  very  extensive  proof — and  that  she  was  always  buoyant,  a 
property  that,  as  has  been  shown,  is  common  to  all  submarine  boats  worthy  of 
the  name,  and  which  she  possesses  in  a  much  less  degree  than  she  might  were 
she  constructed  on  common  sense  principles  for  real  submerged  work,  for  which 
she  showed  less  capacity  than  the  small  American  boats.  The  showing  of 
submerging  qualities  consisted  in  hauling  the  boat  down  to  the  bottom  of 
a  dock  by  means  of  her  down  haul  propellers,  and  then  allowing  her  to  rise  by 
her  own  small  buoyancy,  thus  exhibiting  the  application  of  a  general  principle 
that  could  have  been  just  as  well  shown,  and  with  just  as  much  bearing  on  real 
submarine  boat  work,  by  pushing  a  cork  under  the  surface  of  the  water  and 
then  allowing  it  to  bob  up. 

On  the  other  hand,  in  looking  over  the  field  of  possibilities  for  the  immediate 
future  it  is  apparent  that  there  are  plenty  of  practical  devices  extant  to  make 
a  submarine  boat  successful,  plenty  of  experience  to  apply  them,  and  plenty  of 
money  to  pay  the  expenses  of  construction  ;  and  therefore  it  only  remains  to 
be  seen  whether  or  not  the  owners  of  the  devices,  experience,  and  money  will 
have  the  wisdom  to  comprehend  that  in  combining  to  give  the  Navy  Depart- 
ment the  boat  it  requires  they  will  be  working  to  their  own  advantage  as  well 
to  that  of  the  Government 

Even  if  the  Department  fail  in  its  first  attempt  to  obtain  a  practical  construc- 
tion of  the  kind,  the  submarine  boat,  as  such,  must  soon  appear  as  a  factor  in 
naval  warfare — for  just  as  rapidity  and  range  of  aimed  fire  have  forced  the  use  of 
earth  cover  ashore,  so  will  the  same  causes  force  the  use  of  water  cover  afloat — 
and  unless  **  we,  the  people  of  the  United  States,"  choose  to  continue  to  be  as 
stupid  as  we  have  been  for  the  last  score  of  years  concerning  everything  that 
floats,  we  are  in  our  own  interests  bound  to  lead  in  its  development.  When  it 
comes  it  will  not,  like  every  new  warlike  device  conceived  in  the  brain  of  a 
cranky  inventor,  "entirely  revolutionize  warfare,"  but  it  will  assume  the  well 
defined  place  and  duties  awaiting  it — place  and  duties  that  will  urgently  require 
to  be  filled  and  done  if  there  is  to  be  even  a  faint  attempt  at  placing  this  country 
in  a  condition  of  partial  defense. 


SUBMARINE  TORPEDO  BOAT  FOR  THE  UNITED 

STATES  NAVY. 

J[Reprint  of  circular  showing  the  general  requirements  desired  to  be  fulfilled  in  the  design  and 
trial  of  a  steel  submarine  torpedo  boat  for  the  United  States  Navy.] 

Navy  Department, 
Washington,  D.  C,  November  26,  1887. 

Under  authority  conferred  by  the  act  of  Congress,  entitled  "An  Act  making 
appropriations  for  the  Naval  Service  for  the  fiscal  year  ending  June  30,  1888, 
and  for  other  purposes,"  approved  March  3, 1887,  to  which  reference  is  made  as 
a  part  of  this  advertisement,  sealed  proposals  are  hereby  invited  and  will  bt 
received  at  this  Department  until  12  o^clock  noon,  on  the  first  day  of  March, 
1888,  for  the  construction,  by  contract,  of  one  submarine  torpedo  boat,  com- 
plete, with  torpedo  appendages — such  vessel  to  be  of  the  best  and  most  modern 
design  ;  to  be  constructed  of  steel,  of  domestic  manufacture,  having  a  tensile 
strength  of  not  less  than  60,000  pounds  per  square  inch  and  an  elongation  in 
eight  inches  of  not  less  than  25  per  cent,  and  to  have  the  highest  attainable 
speed. 
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For  information  as  to  the  conditions  desired  by  the  Department,  reference  is 
made  to  the  **  circular  showing  the  general  requirements  desired  to  be  fulfilled 
in  the  design  and  performance  of  a  steel  submarine  torpedo  boat,"  approved 
by  the  Secretary  of  the  Navy,  copies  of  which  can  be  obtained  on  application 
to  the  Bureau  of  Ordnance,  Navy  Department. 

Each  proposal  must  be  accompanied  by  drawings  and  specifications  of  the 
vessel  which  the  bidder  proposes  to  build.  The  drawings  must  be  drawn  cor- 
rectly to  a  convenient  scale,  and  must  show  clearly  all  the  essential  reqaisilei 
of  the  vessel.  The  space  and  weight  allowed  for  torpedoes  and  their 
appendages  must  also  be  shown  in  the  design,  and  the  fittings  for  the  same  are 
to  be  furnished  or  installed  by  the  contractor. 

A  statement,  in  detail,  of  the  weights  in  the  vessel  and  their  distribution,  and 
full  particulars  and  explanation  concerning  the  kind,  power,  and  economy  of 
the  engines,  power  generators,  and  propelling  devices,  and  all  other  mechanism^ 
must  accompany  the  proposal. 

In  order  that  the  Department  may  be  prepared  to  act  intelligently  in  making 
a  selection,  it  must  be  clearly  shown  by  the  drawings,  specifications,  and  state- 
mcnt  or  statements  accompanying  the  proposal,  that  the  displacement  and 
stability  are  sufiicient,  and  that  the  balance  of  qualities  is  such  that  everything 
will  be  carried  properly  and  safely  ;  and  such  additional  information  mast  be 
included  as  may  be  necessary  to  enable  the  Department  to  readily  determine 
the  character  of  the  proposed  vessel  and  the  correctness  of  the  calculation! 
upon  which  the  design  is  based. 

The  contractor  must  furnish,  at  his  own  expense,  all  working  drawings 
necessary  to  the  complete  construction  of  the  vessel,  and  the  expense  of  all 
trials,  before  final  acceptance  of  the  vessel  under  the  contract,  must  also  be 
borne  by  the  contractor. 

Proposals  must  be  made  in  accordance  with  forms  which  will  be  furnished 
on  application  to  the  Bureau  of  Ordnance,  and  mast  state  the  time  within  which 
the  bidder  will  complete,  for  delivery,  the  vessel  which  he  proposes  to  construct. 

Each  proposal  must  be  accompanied  by  a  certified  check,  payable  to  the  order  of 
the  Secretary  of  the  Navy,  for  an  amount  equal  to  five  per  cent  of  the  bid.  The 
check  received  from  the  successful  bidder  will  be  returned  to  him  on  his  enter- 
ing into  a  formal  contract  for  the  due  performance  of  the  work  and  giving 
bond  for  the  same,  with  security  to  the  satisfaction  of  the  Secretary  of  the  Navy, 
in  a  penal  sum  equal  to  sixty  per  cent  of  the  amount  of  his  bid  ;  but  in  case  be 
shall  fail  to  enter  into  such  contract  and  to  give  such  bond  within  thirty  days 
after  notice  of  the  acceptance  of  his  proposal,  the  check  accompanying  sach 
proposal  shall  become  the  property  of  the  United  States. 

All  checks  accompanying  proposals  which  are  not  accepted  will  be  returned 
immediately  after  the  award  shall  have  been  made. 

Payments  under  the  contract  will  be  made  in  five  equal  instalments,  as  the 
work  progresses,  upon  bills  duly  certified.  The  last  payment  will  be  made 
upon  the  acceptance  of  the  boat  after  trial.  Twenty-five  per  cent  of  each 
instalment  will  be  reserved  until  the  final  acceptance  of  the  boat  by  the 
Department. 

Proposals  must  be  made  in  duplicate,  inclosed  in  envelopes  marked  **  Pro- 
posals for  a  submarine  torpedo  boat,"  and  addressed  to  the  Secretary  of  the 
Navy,  Navy  Department,  Washington,  D.  C. 

The  Secretary  of  the  Navy  reserves  the  right  to  reject  any  or  all  bids,  as,  in 
his  judgment,  the  interests  of  the  Government  may  require. 

(Signed)     William  C.  Whitney, 

Secretary  of  the  Navy, 

GENERAL  REQUIREMENTS. 

The  design  for  a  submarine  or  diving  boat,  to  be  acceptable  to  the  Depart- 
ment, should  show  the  manner  in  which  it  is  proposed  the  vessel  shall  be 
manoeuvred  under  all  conditions,  but  more  especially  how  she  is  to  be  brooght 
into  action  from  a  distance. 
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The  most  desirable  qualities  to  be  possessed  by  such  a  vessel  while 
approaching  a  hostile  ship  under  way,  are  speed,  certainty  of  direction,  invis- 
ibility, and  safety  from  the  enemy*s  fire;  the  design  and  description  should 
plainly  show  the  amount  of  each  of  these  qualities  that  the  boat  would  possess, 
and  the  advantage  that  results  from  diminishing  any  one  for  the  purpose  of 
increasing  any  other. 

The  Department  has  no  knowledge  of  any  method  by  which  certainty  of 
approach  to  an  object  constantly  moving  and  constantly  changing  its  direction 
of  motion  can  be  secured,  unless  the  object  is  kept  constantly  in  view  or  lost 
sight  of  for  brief  intervals  only  ;  consequently,  if  no  novel  method  for  insuring 
certainty  of  approach  (when  submerged)  be  devised,  a  design,  showing,  at  the 
expense  of  invisibility,  great  speed  for  use  outside  the  range  of  effective  hostile 
fire  would  be  desirable  ;  providing  always  that  submergence  to  a  safety  depth 
can  be  quickly  secured,  and  certainty  of  approach  still  be  retained  when 
coming  within  the  danger  zone.  Within  the  danger  zone  a  part  of  the  speed 
of  approach  may  be  given  up  for  the  sake  of  obtaining  water  cover,  provided 
certainty  of  approach  can  be  still  maintained  until  the  object  of  attack  is  so 
near  that  this  certainty  is  virtually  secure  even  when  the  boat  is  deeply  sub- 
merged for  the  purpose  of  obtaining  total  invisibility  or  for  delivering  the 
attack  at  a  vulnerable  point. 

The  following  definitions  are  adopted  for  convenience  in  describing  the  con- 
ditions under  which  submarine  boats  generally  move  : 

**  Surface  ** — /.  e,  with  freeboard  or  awash. 

•*  Covered'*^ — /.  e,  protected  by  at  least  three  feet  of  water  over  the  highest 
point  of  the  shell,  not  necessarily  cut  off  from  connection  with  the  atmosphere, 
and  furnishing  a  view  of  the  object  of  attack  through  air. 

** Submerged^* — /.  e,  at  any  safe  depth,  cut  off  from  communication  with  the 
atmosphere,  and  affording  no  view  of  the  object  of  attack  other  than  one 
through  water. 

Any  boat  not  designed  for  running  '* submerged"  cannot  be  considered  sub- 
marine ;  and  she  should  be  able  to  run  in  at  least  one  of  the  other  ways  men- 
tioned in  order  to  be  satisfactorily  effective. 

The  features  essential  to  the  usefulness  of  a  submarine  boat  designed  for 
offensive  warlike  purposes  are  in  general  terms  held  to  be  : 

Great  safety,  facility  and  certainty  of  action  when  "submerged,"  fair  speed 
when  "covered,"  good  speed  when  running  on  the  "surface,"  a  fair  endurance 
of  power  and  stores,  great  ease  of  manceuvring  under  all  conditions,  sufficient 
stability,  great  structural  strength,  and  fair  power  of  offense. 

The  Department  would  particularize  as  to  these  qualities  about  as  follows  : 

I.  Speed, — The  boat  should  be  capable  of  making  at  least  fifteen  knots  per 
hour  when  running  on  the  "surface,"  and  at  least  twelve  knots  per  hour  when 
running  "covered."  When  running  "submerged"  she  should  have  a  mean 
speed  of  at  least  eight  knots  per  hour. 

II.  Power  endurance, — She  should  be  able  to  run  for  about  thirty  hours  at 
full  power,  on  the  surface  or  "covered,"  while  at  the  same  time  she  should 
maintain  at  its  greatest  efficiency  the  power  that  is  to  be  used  for  "sub- 
merged" running.  When  "submerged"  she  should  be  capable  of  running  at 
least  two  hours  at  8  knots  mean  speed.  If  intended  for  "  covered  "  and  "  sub- 
merged" work  only  (9iithoMi  using  air  draught),  she  should  be  capable  of 
running  in  that  condition  about  thirty  hours  at  full  power. 

She  should  carry  about  ninety  hours  provisions  and  water  for  the  crew. 

III.  Ease  of  mancetivring. — When  running  on  the  surface,  "  covered  "  or 
"submerged,"  the  boat  should  be  able,  when  working  at  full  power,  to  turn  in 
a  circle  of  a  diameter  not  greater  than  four  times  her  length,  and  this  without 
reversing  her  engines. 

If  designed  to  run  part  of  the  time  on  the  surface,  she  should  be  able  to  pass 
from  the  surface  to  the  covered  plane  in  30  seconds. 

When  below  the  surface,  she  should  be  able  to  make  very  quickly  a  minimum 
change  of  10  degrees  in  direction  in  the  vertical  plane. 
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The  conditions  necessary  for  furnishing  power  for  " submerged "  mns  most 
at  ali  times  during  the  working  endurance  be  maintained  at  their  mazimam 
efficiency  and  ready  for  instant  use  until  the  first  ** submerged"  run  is  com- 
menced. After  the  boat  has  again  made  communication  with  the  air,  the  time 
of  renewing  that  part  of  the  power  that  was  used  while  "submerged,"  or 
re-arranging  the  conditions  for  submerged  running,  which  were  altered  during 
submergence,  should  not  be  longer  than  twice  the  period  of  the  submerged  run. 

While  lying  still  the  boat  must  be  able  to  maintain  any  desired  depth  within 
the  limits  of  safety  from  crushing  pressure  upon  the  shell.  It  is  not  con- 
sidered that  this  requirement  can  be  fulfilled  simply  by  varying  the  specific 
gravity  of  the  boat. 

IV.  Stability. — This  quality  must  be  possessed  in  good  measure  when  the 
boat  is  on  the  ** surface";  and  when  "covered  **  or  "submerged"  the  stability 
must  in  great  part  depend  upon  "normal  buoyancy  " — 1.  ^.,  a  certain  amount  ci 
buoyancy  normally  remaining  in  the  boat  and  never  given  up,  unless  it  should 
be  necessary  to  sacrifice  buoyancy  in  order  to  sink  from  under  an  obstruction 
or  to  lie  upon  the  bottom  for  the  purpose  of  conserving  power. 

The  amount  of  this  normal  buoyancy  and  consequent  stability  must  be  suffi- 
cient to  allow  the  necessary  movement  of  the  crew  in  working  the  machinery 
and  torpedo  appliances  while  the  boat  is  "submerged"  and  lying  still,  but  not 
on  the  bottom ;  and  it  is  thought  this  amount  of  buoyancy  will  be  more  than 
sufficient  fur  the  purpose  of  successful  and  convenient  navigation  when  the 
boat  is  V submerged"  and  moving  at  moderate  speeds. 

V.  Structural  strength, — The  shell  should  be  sufficiently  strong  to  withstand 
an  exterior  water  pressure  due  to  a  submergence  of  at  least  150  feet. 

VI.  Power  of  offense. — Against  any  part  of  the  bottom  of  a  ship  running  at 
speed  the  boat  must  be  able  to  deliver,  with  reasonable  certainty,  torpedoes 
carrying  charges  equal  in  minimum  effect  to  100  pounds  of  gun-cotton.  The 
mode  in  which  this  requirement  is  to  be  met  is  left  entirely  to  the  designer; 
but  it  is  to  be  remarked  that  the  method  which  gives  the  greatest  under-water 
range,  with  accuracy,  will  be  preferred.  Rapidity  of  rate  of  delivery,  extension 
of  angle  through  which  torpedoes  can  be  delivered,  number  of  torpedoes  that 
can  be  carried,  and  effective  over-water  delivery,  are  all  important  factors  for 
determining  the  power  of  offense. 

Besides  the  foregoing  principal  requirements,  the  boat  must  be  provided 
with  means  for  the  attainment  of  the  following  objects  :  Enabling  the  com- 
mander to  see  the  object  of  attack  when  running  "covered,"  and  an  all-around 
view  should  also  be  provided,  if  practicable  ;  compensating  or  otherwise  fifjjiriji;f 
the  accuracy  of  the  eomffass^  v/hcn  "submerged,"  and  under  all  conditions; 
purifying  the  air  for  the  crew  so  as  to  allow  at  least  X2  hours  submersion  ; 
keeping  the  temperature  within  the  boat  down  to  100  degrees  Fahr. ;  getting  away 
from  obbtructionb — above,  below,  or  lateral ;  pulling  out  of  mud ;  automati- 
cally preventing  a  dive  below  a  predetermined  depth;  preventing  the  fouling 
by  lines  or  other  obstructions  of  any  working  parts  exterior  to  the  shell  proper; 
lighting  the  interior,  and  for  the  escape  of  the  crew  in  case  of  disaster. 

These  qualities  are  expected  by  the  Department  both  because,  in  its  opinion, 
they  are  necessary,  and  because  they  have  already  been  attained  with  more  or 
less  success  in  submarine  structures  now  extant.  But  as  the  bids  are  to  be 
made  upon  the  basis  of  guaranteed  results,  bidders  are  at  liberty,  in  their 
proposals,  to  modify  or  omit,  as  they  may  think  proper,  any  of  the  qualities 
mentioned  herein,  always  excepting  qualities  of  workmanship  and  material 
used  in  the  construction  of  the  hull,  engines,  power  generators,  and  other 
mechanism. 

Any  valuable  qualities  not  enumerated  by  the  Department  (which  limits 

"elf  to  pointing  out  those  that  appear  to  be  the  most  useful)  will  be  fully 

idered  and  given  due  weight  in  deciding  upon  the  design  to  be  adopted. 

>  the  Department  does  not  define  the  means  by  which  results  are  to  be 

id,  it  will  accept  no  responsibility  as  to  the  efficiency  of  the  methods 

d  to  be  used. 
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Designs  must  be  accompanied  by  written  explanations  fully  setting  forth  the 
operation  of  the  boat  and  appendages,  and  stating  all  the  advantages  of  the 
proposed  vessel. 

The  bidder  to  whom  the  award  is  made  will  furnish  detailed  drawings  and 
specifications  of  his  boat,  and  the  contract  will  be  based  on  these.  They  must 
not  differ  in  any  important  way  from  the  general  design  and  explanation  sub- 
mitted  with  the  proposal. 

QUALITY  AND  WORKMANSHIP. 

All  material  is  to  be  of  the  best  quality,  of  domestic  manufacture,  and  subject 
to  the  tests  and  inspection  laid  down  in  the  appended  instructions  concerning 
tests  to  be  applied  to  steel  for  use  in  the  construction  of  the  hull  and  machinery 
of  a  torpedo  boat,  approved  by  the  Secretary  of  the  Navy,  July  15,  1887. 

The  workmanship  shall  be  of  the  highest  class,  and  subject  to  the  inspection 
of  officers  designated  for  the  duty.  Such  inspectors  shall  have  free  access  to 
the  works  of  the  builders  at  all  times,  for  the  purpose  of  witnessing  and  exam- 
ining the  progress  of  the  vessel  and  machinery,  and  they  are  to  be  afforded  every 
facility  and  assistance  for  inspecting  and  for  ascertaining  that  the  work  is  done 
in  accordance  with  the  terms  of  the  contract 

GENERAL  REMARKS. 

Conditions  will  be  inserted  in  the  contract  requiring,  opon  the  completion  of 
the  boat,  trial  sufficient  to  test  her  efficient  operation,  and  to  insure  that  the 
contract  has  been  properly  performed,  and  that  the  guarantees  assumed  by  the 
contractor  have  been  complied  with. 

A  boat  rejected  under  the  contract  may  have  exhibited  certain  important 
qualities  in  a  much  greater  degree  than  was  contemplated  by  the  contract,  or 
she  may  embody  devices  and  improvements  novel  and  very  valuable  but  not 
called  for  by  the  contract 

In  such  a  case  the  Department  might  possibly  be  disposed  to  purchase  the 
boat,  but  such  a  course  will  not  be  pursued  unless  the  advantages  to  the 
Department  are  of  the  most  obvious  character. 

The  Department  limits  the  maximum  displacement  to  two  hundred  (200)  tons 
when  the  vessel  is  "  submerged,"  and  it  puts  the  displacement  at  so  large  a  figure 
in  order  that  designers  may  not  be  hampered  in  attaining  good  speeds  by  lack  of 
space  for  motors ;  but  it  is  thought  that  designs  showing  about  ninety  (90)  tons 
displacement  will  give  the  best  results.  No  bidder  is  limited  to  the  submis- 
sion of  a  single  design,  but  each  is  invited  to  submit  as  many  as  he  may  see 
fit  Independent  drawings  and  explanations,  and  a  separate  proposal  for 
building  the  vessel  shown,  must  accompany  each  design. 

The  foregoing  statement  of  "general  requirements"  is  intended  only  as 
•uggestive,  and  as  embodying  for  the  benefit  of  bidders  the  views  of  the  Depart- 
ment as  to  what  ought  to  be  accomplished  by  any  person  assuming  to  offer  a 
plan  for  an  effective  submarine  torpedo  boat;  but  the  Department  is  of  the 
opinion  that  results  already  attained  justify  the  purchase  of  a  submarine  boat 
though  the  exact  requirements  of  the  circular  may  not  be  guaranteed.  Bidders 
are  therefore  invited  to  submit  their  designs  even  though  these  may  show 
qualities  less  desirable  or  less  difficult  to  attain  than  those  hereinbefore 
described :  they  should  be  careful  to  state  what  matters  are  guaranteed. 

All  bids  will  be  considered  without  regard  to  the  residence  of  the  bidder,  but 
the  boat  must  be  of  domestic  manufacture. 

No  bid  will  be  accepted  that  does  not  offer  guarantees  of  results  approxi- 
mating to  those  stated  in  this  circular,  nor  unless  accompanied  by  plans  justi- 
fying, in  the  opinion  of  the  Department,  a  reasonable  expectation  that  results 
guaranteed  will  be  attained. 

All  other  bids  will  be  rejected.  (Signed]     William  C.  Whitney, 

Secretary  of  the  Navy^ 
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f'j'^tT'L  ii  rLt  foc-t  of  &  co-taTC  cincr  tLrc-gh  the  explosion  of  nitrozyl- 
f.v*,'y\iT^  1"  •'-^  '-'-rZ-gatt  fc/Cii  of  a  seco::d  con-aa:al  concave  mirror  tomed 
t*/wzrc  U'':  f.r**.  J^tht  exj/criaects  o&It  cemccstrate  in  another  vaj  the 
»^f,»;t;vcr*'tk»  of  tr.?»*  bod:e»  to  ibock.** 
'7  he  erosion  and  pi'ting  «b;ch  are  observed  cpon  metal  plates  upon  which 
^xiizn.i't  ha«  ^e^n  exploded  ]eadi  Daubr^e  back  to  the  action  of  the  very 
^en»e  arc  bjghjy  h^atc^d  ga»es  of  ezplosion  ;  and  he  declares,  npon  the  basis 
oi  t%iftT'initux%  ETiacie  in  conjunction  with  Sarrau,  that  these  manifestations  are 
ezactjv  •icTiilar  to  those  seen  npon  the  surface  of  meteors  which  have  passed 
through  the  air  with  a  velocity  of  from  20  to  30  km.  per  second. tt 

I^ut  in  the  moht  striking  contrast  to  our  mechanical  instinct,  is  the  fact  that 
an  unconfified  dynamite  cartridge,  when  exploded  upon  a  metal  plate,  breaks  a 
hole  through  it,  or  breaks  up  that  part  lying  immediately  ander  itself  into  poly- 
hedral fragments,  «hile  apparently  there  is  no  impediment  to  the  escape  of  the 
cases  of  explosion  upwards.  We  will  examine  the  latter  phenomenon  more 
Ciosely  and  endeavor  to  lead  back  to  its  cause,  from  which  also  the  explana- 
tion of  the  other  mentioned  facts  will  follow. 

We  have  carried  on  nearly  all  our  ex]>eriments  with  white  silver  fulminate, 
a  quantity  of  which,  about  5  mg.,  laid  on  a  visiting  card  clamped  in  a  horizontal 
position,  unconfined  and  between  two  tinfoil  electric  terminals  (Fig.  1),  when 
£red  by  electricity,  blew  a  hole  through  the  card  about  the  size  of  the  base  of 
the  heap  of  silver  fulminate. 

•  Annalen  Phy«i.  Chcm.  26,  618-640;  1885. 

4  We  hare  made  similar  experiments  to  develop  explosions  through  influence,  using  sUTcr  fulmi- 
mMtc  charges  placed  in  opposite  ends  of  small  brass  tubes  which  were  corked.    The  ezploftion  of 
Ine  charge  causes  the  explosion  of  the  other,  and  the  greater  the  former  is,  the  longer  may  be  the 
^i^tance  between  them. 
^TBerthelot,  Sur  la  Force  des  Maticres  Explosires,  1.  123.     Paris,  1883. 

jThis  experiment,  which  only  shows  what  was  to  be  expected  from  the  mdiaess  of  aitroipea 
;^de  to  explode,  proves  nothing  in  regard  to  synchronotu  vibrations.  The  period  of  vibratioo 
Jrhich  might  be  related  to  iu  explosion  is,  at  all  events,  of  entirely  different  diuration  from  that  of  a 

irlwr following  experiment  which  1  made  many  years  ago  to  illustrate  a  lecture  on  acoastics. 

_JL  '^ii*  •'«  prove  this  theory.    1  used  silver  fulminate  as  the  influencing  bodj  io  one  focus,  and 

'■^9  as  the  influenced  body  in  the  conjugate  focus.     One  may  feel  with  the  hand  at  ooc 

''lit  impulse  produced  by  the  explosion  at  the  other,  and  it  can  be  optically  dcmoo- 

ichiieren  method  that  this  impulse  consists  of  one  undulation  without  periodicity. 

ion  of  the  body  through  the  action  of  a  shock  is  in  itself  the  most  noteworthy  point 

it  considered  that  the  work  of  the  shock  can  only  raise  the  temperature  of  thn 

ptibly.    It  must  be  remembered,  however,  that  the  whole  work  is  traaaferrsd 

ll  pMt  of  the  whole  mass,  as  in  the  use  of  a  flint  and  steel— and  certainly 

•**t  0«r«.    Only  when  an  explosive  bodv  is  very  near  its  exploding  point  ma^  it 

"^'"■oos  vilMratlon.    In  years  past  I  nave  occastonally  broofht  to  obr"** 

•  •)Olat  by  axciting  to  sonorous  vibration  a  glass  rod  dipped  Ibi»  it. 
I  Gaology.    German  edition.    Brunswick,  itSo. 
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Similarly,  holes  may  be  made  through  panes  of  glass,  thin  sheets  of  metal, 
etc.  A  wax  plate  is  bent,  broken  through,  or  has  the  under  side  blown  off. 
A  thicker  wooden  plate  shows  a  perceptible  impression  in  the  wake  of  the 
point  of  explosion.  If  paper  is  laid  upon  a  table  and  5  mg.  of  silver  fulminate 
is  fired  upon  it,  there  will  be  in  the  wake  of  the  explosion  a  convex  blister. 
Tinfoil  substituted  for  the  paper  is  torn  open  upwards.  The  blister  which  is 
formed  in  these  cases  may  be  regarded  as  the  effect  of  recoil  which  follows 
after  the  great  and  violent  pressure  of  the  paper  or  tinfoil  against  the  table.* 
It  might  be  thought  that  the  air  would  hinder  the  escape  of  the  suddenly 
developed  gases  of  explosion  and  so  play  a  rOle  in  the  premises,  but  silver 
fulminate  exploded  under  the  bell  of  an  air  pump  at  about  2  mm.  pressure  of 
mercury  blows  a  hole  through  a  card  just  as  it  does  in  free  air,  though  the 
otherwise  very  powerful  report  of  explosion  reduces  itself  in  this  case  to  a 
very  gentle  blow  of  the  gases  of  explosion  against  the  sides  of  the  bell  of  the 
air  pump.t 

The  resistance  of  the  air  has  therefore  nothing  to  do  with  this  phenomenon. 
The  same  holds  true  of  the  most  heterogeneous  violent  explosions,  not  being 
confined  to  the  explosion  of  silver  fulminate,  dynamite,  or  any  other  explosive 
body.  If  pointed  tinfoil  terminals  are  secured  on  a  glass  plate  (Fig.  i)  and 
the  points  thereof  connected  by  a  line  of  metal  powder,  the  plate  then  being 
covered  with  turpentine  and  suspended  in  air,  the  discharge  of  a  Leyden  jar 
through  the  terminals  will  break  a  hole  in  the  plate  between  them,  or  shatter 
it  entirely.  The  spark  of  a  Leyden  jar  passing  near  the  wall  and  through  the 
fluid  of  a  filled  glass  jar  often  breaks  a  hole  in  the  wall.  The  work  of  the 
spark  in  our  experiments  was  inconsiderable,  amounting  altogether  to  about 
.2  kilogrammeter,  of  which,  naturally,  a  considerable  portion  must  be  reckoned 
to  the  spark  in  the  air.  If  upon  the  silvered  side  of  an  ordinary  silvered  and 
varnished  mirror  such  as  can  be  bought  in  any  market,  there  are  placed,  a  few 
centimetres  apart,  the  discharge  points  of  a  powerful  battery  of  Leyden  jars, 
and  the  charge  of  the  battery  is  passed  through  the  silver  of  the  mirror,  a  hole 
will  be  broken  in  the  glass  in  the  wake  of  each  discharge  point,  as  Door6k 
observed.:^  If  the  mirror  is  only  silvered  and  not  varnished,  the  holes  will  not 
be  made ;  apparently  because  of  the  small  mass  of  silver  which  is  scattered 
and  volatilized. 

The  difference  in  velocity  with  which  explosion  progresses  in  powder  or 
unconfined  gun-cotton  on  one  hand,  or  in  dynamite  and  silver  fulminate  on  the 
other,  is  very  striking.  The  former  bodies  burn,  if  with  great  rapidity,  yet  for 
an  appreciable  period  of  time,  while  the  decomposition  of  the  latter  requires 
an  exceedingly  short  time.  If  a  piece  of  paper  is  folded  and  flattened  out 
again,  and  the  seam  of  the  fold  strewn  with  powder,  and  at  intervals  along  the 
powder  line  a  small  quantity  of  silver  fulminate  is  placed,  then  upon  ignition 
at  one  end  the  line  is  seen  to  bum  rapidly,  but  the  reports  of  the  explosion  of 
the  silver  fulminate  heaps  are  heard  distinctly  one  after  the  other.  The  marks 
left  upon  the  paper  indicate  clearly  the  direction  AB  of  the  propagation  of  the 
explosion  (Fig.  2),  while  in  the  wake  of  the  heaps  of  fulminate  there  are  holes 
which  it  has  blown  through  the  paper  with  marks  radiating  therefrom  in  all 
directions. 

All  the  foregoing  peculiar  phenomena  probably  depend  upon  the  great 
velocity  of  transmission  of  explosion,  and  we  will  therefore  endeavor  to  prove 

*  Similar  recoil  effects  may  be  observed  under  other  circumstances.  A  large  tub  filled  with 
water  in  which  a  charge  of  powder  was  exploded,  rose  from  its  support  immediately  after  the 
explosion  and  rise  of  the  column  of  water.  In  the  case  of  the  explosion  of  a  considerable  quantity 
of  mercury  fulminate  in  Vienna,  about  1856-1858,  it  is  said  that  the  shelving  and  cupboaros  lining 
the  walls  of  the  laboratory  fell  inward. 

t  The  phenomenon  is  also  very  pretty  as  a  lecture  experiment  in  acoustics.  On  this  occasion  we 
also  repeated  the  familiar  experiment  of  meltinp^  and  slowly  evaporating  ^npowder  in  a  vacuum, 
proving  the  truth  of  the  published  statements  in  reference  to  tnis  experiment.  To  produce  the 
necessary  temperature  we  made  use  of  the  electric  current. 

|Door6k,  WtMl.  Ann.  19,  333;  1883. 
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*«nts  -He  ■'^'.^Mzz^  vi  ioiuiii  \.\r.i\z  xjcc  31.  Ji  lae  lase  at  zae  powertai  ex^uis; 
a  JUT  -xpermeaLi  .  1  r»7rr«*tnc:a^  t:ic  7-itv::r7  it  pripagaCLan  of  expicsioa  in 
r&e  ^ilv-r  rii:ni3ar^  Ij  lar  •rcper-.mena  «e  iora:ned.  values  car  7  vaxTin^  fraoL 
r'TC  :o  2CC  31.  it^.'  1.t:ier  iim.lar  •x^erimencj  jiT-ji^  tae  same  rcnla  we 
-wiil  aor  ;:te. 

3et=uue  it  raid  ^r«ac  7-*.iv::r7  it  ^r-ipa^azLca  ct  expiosioa.  a  small  heap  of 
iiiv^er  r-oiminar^,  1  rew  mil. metres  in  diamecsr,  detnoates  in  an  immeasorably 
sixurr  time,  anii  rae  {ad*»  it  ^zpiosica  are  at  about  the  same  densxtr  as  the 
soiici  bad"',  and  iave  ar  die  lame  time  the  high  TeLodcv  which  is  {iren  them 
bv  the  work  it  ixpicsiin.  As  this  last  belongs  to  the  order  of  projectile 
velocities,  it  is  r*adonabi'?  M  assume  that  the  piate  upon  which  the  explosive 
budv  rests  will  :n  a  measure  be  broken  thrio^  because  the  lower  half  of  the 
expiosive  mass  supports  itjeLf  against  the  npper  half,  and  as  boch«  oa  the 
3nncipie  ot  ac:n.on  and  r^acrlon,  cake  eqial  but  opposite »eIocxtiesL. 

We  conscncted  a  small  ballistic  pendolam  cut  of  a  T-shaped  piece  of  wood 
suspended  by  a  ueedle  :b rough  the  jancrloa  of  the  Tertical  and  horiaontal  arms 
>  Fi$.  xu  To  the  three  arms  we  secured  the  cards  A^  B,  and  C;  C  on  the  ver- 
xica^  arm  serring  as  pointer.  If,  bj  means  of  suitable  electric  appliances,  we 
explode  5  mg.  ot  silver  fulminate  upon  A,  it  will  be  broken  through  withoat 
dusia^  the  pendulum  to  make  a  {>erceptible  swing.  In  order  to  press  an 
equal>  large  hole  through  the  card  with  a  cylindrical  punch  it  was  necessary 
to  weight  it  with  zz  kilograms.  As  about  the  same  force  will  always  be  required 
to  tear  the  card,  we  can  estimate  in  how  short  a  time  the  perforation  is  achieved 
I^Y  explosion,  as  by  the  exertion  of  so  great  a  force  no  perceptible  morement 
is  transferred  to  the  pendulum.t 

We  wished  by  experiment  to  ascertain  an  initial  point  for  determining  the 
velocity  which  is  imparted  to  the  particles  of  the  gases  of  explosion  by  the 
work  ot  the  explosion,  and  accomplished  it  in  the  following  simple  manner :  To 
the  ends  of  the  horizontal  arms  of  the  small  pendulum  before  employed  were 
attached  the  hemispherical  hovf\%A  and  B,  made  of  sheet  brass,  Fig.  5.  A  was 
covered  with  silk  paper,  to  which  were  pasted  tin  foil  terminals,  between  the 
points  of  which  was  placed  about  .02  g.  of  silver  fulminate.  Movable  weights 
^and  D  on  the  vertical  and  horizontal  arms  serve  to  secure  equilibrium  and 
to  regulate  the  duration  of  the  oscillations.  Half  the  wave  of  explosion, 
reckoning  from  the  centre,  strikes  the  whole  area  of  the  bowl,  but  not  with 
sufficient  force  to  pierce  it,  and  so  gives  the  pendulum  ample  motion.  If  we 
let  Q  represent  the  quantity  of  motion  given  to  the  pendulum  by  the  wave  of 

•tdc  this  experiment  for  the  fint  time  in  the  winter  of  1880,  assisted  by  Dr.  G.  Pick.    Th« 
^re  published  in  a  lecture  before  the  Society  de  Physique  de  Paris,  Stances  de  U  Soci^t^, 
te,  1881,  213. 

lot  found  the  same  relatire  values  for  the  velocity  of  the  propagation  of  exploaion  in 
Btures  by  a  more  complicated  method. 

Hent  the  disunce  of  the  point  of  perforation  from  the  axis,  /  the  variable  force  when 
Tfbrated,  9  the  moment  of  inertia  of  the  pendulum,  w  the  attained  angular  velocity, 

•^  " =  «f ,  or  more  simply  / :=  -it/ 

hs  duration  of  the  piercing,  and  P  the  mean  force  required. 
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explosion,  ilf  the  mass,  7*  the  time  of  oscillation,  0  the  distance  of  the  centre 

of  gravity  from  the  axis,  b  the  distance  of  the  point  of  impact  from  the  axis,^ 

the  acceleration  of  gravity,  and  a  the  angle  of  oscillation,  then  we  have  the 

2         a  a. 

relation  :  Ozz  —  Af  -^s^T sin  — .    The  momentum  mv  of  the  explosive  mass 

bears  the  following  relation  to  Q :  Half  of  mv  is  in  the  lower  half  of  the  wave 
of  explosion,  Fig.  6,  which  impinges  on  the  inner  area  of  the  bowl,  and  for 
the  vertical  components  we  have,  from  Fig.  7, 

/•— 
—  mij  *    r</^ .  27rr  sin  0.  cos  0 

if  it  is  assumed  that  the  whole  motion  of  the  lower  half  of  the  wave  of  explo- 
sion is  absorbed  by  the  bowl.  If  a  reflection  of  the  wave  without  weakening 
is  assumed,  then  Q^i  mv.    The  velocity  v  lies  then,  at  all  events,  between 

the  limits  — -and  — -,  probably  nearer  the  smaller  value. 

The  limits  of  velocity  are,  in  our  case,  between  3500  and  1750  m.  sec*  The 
work  of  explosion  of  i  g.  silver  fulminate,  expressed  in  gram  calories,  lies 
between  1469  and  367  calories,  probably  nearer  the  lower  limit.t 

As,  in  accordance  with  what  we  have  shown,  the  exploding  mass  in  any  case 
receives  in  a  very  short  time,  and  while  still  of  great  density,  a  velocity  very 
much  higher  than  the  ordinary  projectile  velocity,  therefore  the  piercing  of  the 
underlying  plate  is  no  longer  unintelligible.  In  the  same  way  are  explained 
the  piercing  and  breaking  up  of  glass  plates  by  electrical  discharges  in  the 
foregoing  experiments. 

The  piercing  of  plates  by  means  of  silver  fulminate  charges  directs  attention 
to  a  kindred  phenomenon.  As  is  known,  a  well  defined  round  hole  may  be 
made  in  a  pane  of  glass  by  firing  a  rifle  ball  through  it,  and  the  hole  will  be 
little  greater  in  diameter  than  the  ball.  We  made  this  experiment  and 
observed  that  the  freely  suspended  pane  of  glass  was  scarcely  moved  by  firing 
through  it  The  glass  is  not  shattered  because  it  is  not  sagged  or  bent  by  the 
impact  of  the  ball,  being  perforated  before  the  force  tending  to  sag  or  bend  it 
can  be  propagated,  owing  to  the  smallness  of  the  velocity  of  propagation  of  a 
transverse  undulation.  The  holes  made  by  the  balls  are  funnel  shaped.  Fig. 
8,  being  of  less  diameter  on  the  side  at  which  the  ball  enters,  from  which  the 
direction  of  flight  of  the  ball  may  be  positively  determined.  Exactly  the  same 
peculiarities  are  remarked  in  the  holes  made  in  panes  of  glass  by  the  electric 
spark  (Door6k)  or  by  silver  fulminate.  The  funnel  form  of  the  holes  may  be 
explained  by  considering  that  from  the  point  of  impact  there  is  propagated  a 
longitudinal  undulation  of  great  velocity,  and  that  the  last  parts  of  it,  by  virtue 
of  their  great  excursive  velocity,  tend  to  tear  away  the  glass  as  the  particles  at 
the  end  of  a  powerfully  sonorous  column  of  fluid  fly  o£E  as  drops  (Cagniard- 
Latour,  Door6k). 

Here  we  would  mention  another  striking  fact  which  may  also  depend  upon 


*  The  data  in  our  experiments  were:  M^^.^  g.,  m=.07  g.  (silver  fulminate),  7==.47  sec., 
cm.,  ^=:i3.8  cm.     a»  varying  a  little  in  successive  experiments,  averaged  about  34°. 

t  We  are  not  familiar  with  any  direct  determination  of  the  explosive  work  of  silver  fulminate. 
The  explosive  work  of  mercury  fulminate,  however,  practically  lies  near  the  lower  limit  here 
determined.  Between  the  velocity  v  and  the  explosive  work  from  the  unit  of  mass  a  there  is  the 
relation : 

ma=——  orrss^^aa. 
If  it  is  desired  to  express  the  work  of  the  unit  of  mass  in  calories,  we  have 

a  X  4a5  x^* 
which  value,  of  course,  indicates  gram  calories,  if  the  gram  is  selected  as  the  unit  of  maM. 
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the  relation  between  sonnd  and  projectile  velocities.  In  the  course  of  experi- 
ments carried  on  in  this  Institute  a  few  years  since,  a  cylindrical  rod  of  soft 
wood,  about  12  mm.  in  diameter  and  6  cm.  long,  was  inadvertently  left  in  m 
loaded  pistol,  and  so  fired  at  a  ballistic  pendulum  composed  of  a  soft  wood  box 
filled  with  clay.  The  rod  penetrated  the  2  cm.  thick  side  of  the  box*  without 
breaking  or  splintering,  and  remained  fixed  in  the  same  as  though  fitted  in  by 
a  mechanic  In  this  case  the  rod  penetrated  the  side  of  the  box  and  lost  its 
velocity  before  the  time  necessary  to  its  sagging  or  bending  had  elapsed,  which 
is  a  fourth  of  the  time  of  the  duration  of  its  transverse  oscillation.  That,  how- 
ever, the  forward  end  of  the  rod  showed  no  appearance  of  being  crushed  is  due 
to  the  high  velocity  of  propagation  of  the  longitudinal  undulation,  about  1000 
m.  sec.  The  diminution  of  velocity  of  the  first  cross  section  of  the  rod  dis- 
tributes itself  so  rapidly  throughout  its  whole  length  that  the  velocity  of  all 
parts  of  it  is  reduced  at  the  same  rate,  so  that  the  great  relative  accelerations 
of  velocity  which  are  necessary  to  crush  the  rod  cannot  manifest  themselves. 

Only  those  cases  are  here  considered  which  are  in  consonance  with  our 
experience  and  mechanical  instinct,  that  is,  when  the  velocity  of  movement 
and  strain  is  small  as  compared  with  the  velocity  of  sound.  If  the  reverse  is 
the  case,  there  result  astonishing  phenomena  which  are  not  pertinent  to  the 
investigation.  The  same,  however,  lead  to  a  new  class  of  mechanical  problems 
which  also  require  analytical  study.t 

It  is  alleged  that  with  very  rapidly  rotating  paper  discs  very  hard  bodies  may  be 
severed,  and  Reeset  of  Pittsburg  is  reported  to  have  cut  steel  bars  with  rotating 
discs  of  soft  iron  moving  with  a  rim  velocity  of  7620  m.  per  minute.  If  this  is 
true — we  have  not  so  far  been  able  to  make  sufficiently  extensive  experiments 
to  prove  it — then  it  is  well  here  also  to  think  of  the  effect  of  the  projectile 
velocity,  127  m.  sec,  of  the  rim  of  the  disc,  and  of  the  circumstance  that  the  same 
point  of  the  object  cut  is  constantly  brought  into  contact  with  fresh  points  of 
the  cutting  object. 

Daubref  studied  the  changes  which  are  wrought  upon  the  surface  of  meteors 
by  the  hot  air  which  they  compress  in  their  flieht,  and  Melsensfl  studied  closely 
the  effects  produced  by  masses  of  air  which  projectiles  moving  at  high  velocities 
carry  with  them.  At  the  beginning  of  our  experiments  we  cherished  the  hope 
that  we  would  succeed  in  making  visible  the  masses  of  air  carried  alone  by 
moving  projectiles  by  means  of  the  Schlieren  method,  and  to  reproduce 
them  by  photography.  To  be  sure  we  did  not  succeed  in  this,  but  we  are,  after 
the  experiments  which  we  will  cite,  convinced  that  our  non-success  was  due  simply 
to  the  smallness  of  the  projectiles  and  the  low  velocity  which  we  were  constrained 
to  give  them.  Making  visible  these  air  masses  appears  to  us  to  be  of  interest 
for  purposes  of  ballistics  and  physics,  audit  is  our  intention  to  take  the  matter 
up  again  later  on. 

In  preparing  for  the  solution  of  the  assigned  and  somewhat  difficult  problem 
we  solved  two  less  difficult  ones.  With  the  aid  of  commercial  dry  plates  for 
portrait  photography  we  photographed  pistol  balls  in  flight  and  light  undula- 
tions.    The  former  is  readily  done.     The  ball  passes  /,  Fig.  10,  between  wires 

^Some  years  since  I  communicated  this  (act  to  Mr.  T.  Papper,  an  engineer  of  Vienna,  asking 
htm  if  it  were  not  fea<^ible  to  make  technical  use  of  it.  He  answered  that  the  American  engineer 
Shaw  had  hit  upon  it  and  made  use  of  it  to  drive  piles  in  New  York  harbor,  instead  of  ramming 
them  in  as  heretofore,  attaining  great  success  and  precision. 

1 1  f  we  suppose  a  rod  to  be  stretched  and  finally  rent,  then  if  we  regard  as  abscissae  the  dislocations 
of  the  affected  cros.«  section  caused  by  the  rending  and  straining  forces,  and  as  ordinates  the  forces 
themselves  (Fig.  9).  then  the  quadrature  of  the  concerned  curves  represents  the  work ;  and  indeed 
o^,  a,  6,  representing  the  work  of  stretching,  and  ^,  h,  r,  the  real  work  of  rending.  If  the  rending 
is  done  so  rapidly  that  the  stretching  can  propagate  itself  only  upon  a  small  part  of  the  rod.  then 
the  total  work  will  thereby  be  reduced.  It  is  then  reasonable  to  suppose  that  the  application  of 
very  high  velocity  of  strain  may  yield  tangible  technical  advantages. 

X  Reese,  Dingler's  Polytechn.  Joum.  9SS.  545 ;  1877. 

i  Daubr^,  I.  c. 

I  Melsens,  Ann.  de  Chim.  et  de  Phys.  (5)  85,  389 ;  188a.  Compare  also  The  Measuring  Machine 
of  Whitwoith,  German  edition,  Jena,  Costenoble,  1879,  p.  7. 
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which  are  coTered  with  glass  tubing,  breaking  the  latter  and  releasing  a  spark 
from  a  battery  B  which  simultaneously  passes  across  at  H,  The  light  of  the 
spark  at  H.,  which  in  the  darkened  room  illuminated  the  ball  momentarily, 
making  instantaneous  shutting  off  superfluous,  is  assembled  by  the  lens  F 
upon  the  opening  of  a  photographic  apparatus  of  short  focal  distance  properly 
placed  with  reference  to  /,  producing  a  clear  and  perfect  image  of  the  ball,  the 
electrodes  at  /,  and  of  the  released  spark.  From  the  image  it  was  seen  that 
the  spark  was  only  released  upon  contact  of  the  ball  with  the  electrodes,  which 
latter  appeared  in  the  image  unchanged.* 

The  solution  of  the  second  problem  required  somewhat  more  circumspec- 
tion. The  light  undulation  which  proceeds  from  a  spark  /  is,  after  it  has  devel- 
oped to  a  certain  size,  illuminated  by  a  later  appearing  spark  //,  and  made 
visible  by  the  T5pler  Schlieren  method.f  then  photographed.  To  accom- 
plish this  there  is  necessary  a  very  exact  and  absolute  regulation  of  the 
instantaneous  illumination,  which  we  will  describe  more  particularly.  Other- 
wise the  arrangement  of  the  apparatus  is  very  similar  to  that  in  the  preceding 
experiment,  only  that  at /there  are  spherical  electrodes  whose  centres  are  in  the 
axis  of  the  lens  F^  and  which  cover  the  spark.  The  light  of  the  spark  //,  pro- 
duced by  another  battery,  is  gathered  by  F  into  an  image  upon  the  opening  of 
the  photographic  apparatus,  and  is  so  exactly  shaded  that  only  the  light  turned 
by  the  grating,  along  with  that  passing  the  shading,  reaches  the  sensitive  plate. 
With  this  small  quantity  of  light  it  is,  naturally,  only  possible  to  obtain  a  very 
small  image  which  can  only  be  observed  with  a  magnifying  glass.  The  beam 
of  light  in  the  negative  appears  as  a  dark  ring  surrounding  the  electrodes  with 
extremely  fine  shadings.  The  image  is  very  transparent,  so  that  it  is  not  suit- 
able for  copying,  though  it  marks  all  the  peculiarities  which  can  be  observed 
by  looking  directly  through  the  apparatus. 


PHOTOGRAPHIC  DETERMINATION  OF  THE  DISTURB- 
ANCES CAUSED  BY  PROJECTILES  IN  AIR. 

By  Dr.  P.  Salcher,  Professor  at  the  Imperial  Austrian  Naval  Academy. 

[Translated  by  Lieutenant  E.  H.  C.  Lkutzb,  U.  S.  Navy,  from  Mittheilungen  aus  dem  Gebiete 

des  Seewesens,  Pola.j 

It  was  stated  some  time  since  that  a  preliminary  report,  treating  of  the  photo- 
graphic determination  of  the  disturbances  in  the  air  caused  by  projectiles,  had 
been  sent  to  the  Imperial  Academy  of  Sciences  at  Vienna.  Since  then  another 
report  upon  the  same  subject,  by  £.  Mach  and  P.  Salcher,  has  been  made  to 
the  Academy.  As  it  describes  the  principal  features  of  the  experiments  in 
rather  an  inconvenient  form,  the  object  of  this  paper  will  be  to  present  the 
results  of  the  investigation  in  such  detail  that  the  reader  will  be  saved  the 
trouble  of  looking  up  the  numerous  authorities  cited. 

It  should  be  mentioned  in  the  beginning  that  the  objects  of  the  experiments 
and  the  methods  used  are  due  to  Mr.  Mach.  The  actual  experiments,  with  the 
exception  of  a  few  that  were  made  in  elucidation,  were  made  by  myself  with 
the  able  assistance  of  Professor  A.  Kiegler  of  Fiume.  The  report  to  the 
Academy  is  the  work  of  the  gentlemen  whose  names  appear  above. 

Mr.  £.  Mach,  in  connection  with   Mr.  J.  Wentzel,  had  already  made   some 

*  In  regard  to  this  and  the  succeeding  experiments,  reports  were  published  not  long  since  in  the 
Anzeiger  d.  Academie,  1884,  No.  15.  The  accurate  aimini;  necessary  in  the  first  experiment 
was  attained  by  sighting  through  the  barrel  of  the  firmly  fixed  breech-loaaer  with  the  aid  of  a  plaiM 
mirror. 

t  T&pler,  Observations  according  to  a  New  Optical  Method,  Bonn,  1864. 
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similar  experimects,  and  had  reported  them  to  the  Academy  under  the  title, 
*^A  Contribation  to  the  Mechanics  of  Explosions."*  These  experiments  were, 
howcTer,  not  satisfactory,  as  will  be  seen  from  the  following  extract  of  the 
report,  viz.  *' At  the  beginning  of  oor  experiments  we  hoped  to  make  the  air 
moving  with  the  projectile  visible  by  the  Sch]ierenmethode,t  and  thus  to 
photograph  it.  We  were  not  saccessfal  in  this  ;  but  from  the  experiments 
which  we  will  describe  farther  on,  we  are  convinced  that  this  was  due  to  the 
smallness  of  the  projectile  and  the  low  velocities  which  had  to  be  used  indoors. 
It  seems  to  us  that  it  would  be  interesting  for  ballistic  and  physical  purposes 
to  make  these  masses  of  air  visible,  and  we  will  therefore  institute  further 
experiments." 

The  principle  of  the  method  of  which  Mach  and  Wentzel  made  use  in  order 
to  make  the  air  carried  along  with  the  projectile  visible,  is  found  first  in  the 
works  of  Foucault,  and  is  later  more  fully  described  by  Toepler  under  the  title, 
**  Observations  according  to  a  New  Optical  Method."  It  is  learned  from  the 
scientific  writings  of  Foucault  that  not  later  than  1858  he  made  use  of  the  fol- 
lowing method  to  test  the  correctness  of  the  form  of  spherical  concave  mirrors. 

A  spherical  concave  mirror  of  perfect  shape  produces  on  a  screen  the 
image  of  a  luminous  point,  placed  somewhere  between  its  principal  focus  and 
the  centre  of  curvature,  as  a  sharply  defined  disk  through  which  all  the  reflected 
rays  of  the  mirror  will  pass. 

If  the  mirror  is  faulty  this  disk  is  not  sharply  defined,  as  the  rays  of  light 
from  the  faulty  parts  will  envelop  it.  If  a  straight-edged  opaque  screen  is 
now  gradually  pushed  from  the  side  into  the  position  of  the  disk,  the  observer 
who  18  looking  towards  the  mirror  in  the  direction  given  by  the  luminous  point 
and  itH  picture,  will  see  the  light  of  the  mirror  gradually  decrease,  and  at  the 
nioiiient  the  screen  is  pushed  entirely  across  the  light  will  be  extinguished; 
the  transition  from  light  to  darkness  is  clearly  and  sharply  defined.  This 
phcnonienon  is  different  with  an  imperfectly  spherical  mirror.  When  the  screen 
iM  gradually  advanced,  the  light  from  the  mirror  is  not  as  in  the  last  case 
giadually  and  progressively  lessened,  but  light  and  dark  spots  more  or  less 
rcgulaily  distributed  will  be  seen  on  the  surface  of  the  screen.  This  method 
(A  I  oiicault'b  i.H  remarkable  for  its  great  sensitiveness  in  discovering  any  irregn- 
lariiicb  in  the  curvature  of  concave  mirrors. 

'1  lit:  prihciplr  of  Toepler*s  method  is  similar  to  the  above.  He  used  it  in 
hrMliiig  (>•(  hlirren)  imperfections  in  condensing  lenses.  And  he  perfected  this 
fiifcilioil  (.S(  lilicrt*iimethode)  so  that  it  could  also  be  applied  to  find  irregularis 
iicb,  iioi  only  in  (luids,  but  also  in  gases  and  in  air.     This  remarkable  result 

W^b  rtlldiiir-d  ah  follows  : 

//  111  ihr  (igure  represents  a  luminous  point  whose  rays  partially  pass  through 

the  converging  lens  00,  which 
0  is  a  little  more  than  its  focal 

length  from  //.  After  pass- 
ing through  the  lens  the  rajs 
converge,  and,  after  produc- 
ing an  image,  diverge  again. 
This  is  the  course  of  the 
rays  under  normal  conditions. 
Should,  however,  some  dis* 
turbing  cause  be  put  in  the 
path  of  the  rays,  either  be- 
f  IQ,  I,  tween  their  starting  point  and 

the  lens,  or  on  the  other  side 

Bi<,  or  still  farther  on,  part  of  the  rays  will  be  thrown  out  of  their 

b,  past  the  image,  and  will  make  this  disturbance  manifest.     We 

iortf  regular  and  irregular  rays  which  can  be  separated  from  each 

aocing  an  opaque  screen  so  far  into  the  position  of  the  image 

•  cf  this  article,  pa^e  a«t.  f  Schlieren  =  Aavs  or  screaks  ia 
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(marked  K  in  the  fignre)  that  the  regular  rays  are  entirely  shut  out,  whereas 
the  irregular  rays  will  pass  by  the  edge  of  the  screen.  These  irregular  rays 
can  then  be  seen  by  the  observer  either  by  the  aid  of  a  telescope  or  without  it, 
and  he  is  thus  notified  of  the  disturbance. 

We  will  now  quote  a  few  experiments  made  by  Toepler  illustrating  the 
sensitiveness  of  the  Schlieren  method.  The  least  heating  of  the  air  in  the  path 
of  the  rays  oi  light  will  render  the  air  visible,  as  the  warm  air  rises  in  the  shape 
of  a  flame  into  the  colder  masses.  Alcohol  dropped  on  water  causes  a  violent 
disturbance  in  the  air,  during  which  hoop-shaped  bands  are  seen  to  intermingle 
irregularly.  If  a  glass  trough  filled  with  water  is  put  into  the  path  of  the  rays  of 
light,  and  a  slight  movement  of  the  air  is  produced  at  the  surface  of  the  water, 
the  cooling  of  the  air  due  to  evaporation  is  made  by  this  method  very  apparent. 
The  water  cooled  in  consequence  of  evaporation  will  be  seen  to  seek  the 
bottom  until  regular  whirls  are  produced,  which  sink  near  the  walls  of  the 
trough  and  rise  in  the  centre.  Waves  of  sound  produced  by  an  electric  discharge 
also  become  visible  ;  if  these  are  reflected  it  will  be  discovered  as  well. 

Toepler*s  method  was  only  deficient  i|i  one  particular,  and  that  was,  the 
phenomena  observed  could  not  be  graphically  represented.  Mach  overcame 
this  by  substituting  the  photographic  camera  for  the  telescope.  As  soon  as 
this  was  accomplished  this  method  became  available  for  the  study  of  new 
experiments,  one  of  which  was  the  disturbance  in  air  caused  by  projectiles. 

The  essential  parts  of  the  Toepler-Mach  method  as  used  to  determine  this 
disturbance  in  air,  are  as  follows  :  The  circuit  of  a  Leyden-jar  battery  (Fig.  x) 
contains  two  breaks,  /and  //.  At  /the  electrodes  consist  of  metal  wires  encased 
in  glass  tubes  to  prevent  the  passage  of  the  spark.  The  projectile  breaks  these 
tubes  and  the  battery  is  discharged,  causing  sparks  at  /  and  //.  The  partially 
screened  spark  //illuminates  the  projectile  in  front  of  the  lens  O,  This  lens 
produces  the  image  of  the  spark  //  by  means  of  the  regular  rays  in  front  of  the 
lens  of  the  camera,  and  this  image  is  either  entirely  or  partially  screened. 
Of  the  disturbed  rays,  at  least  a  part  passes  by  the  screen  and  produces  on  the 
dry  plate  the  image  of  the  projectile  with  the  electrodes,  sparks  /and  the  changes 
of  condensation  in  the  air.  All  this  occurs  during  the  momentary  illumination 
which  is  produced  in  the  darkened  experimental  room  by  the  projectile  itself. 

Lens  O  was  an  objective  by  Voigtl&nder,  and  the  photographic  lens  was  made 
by  Steinheil. 

The  distance  IIO  was  48  cm.,  OK  230  cm.  The  muzzle  of  the  rifle  was 
differently  placed  at  distances  from  4  to  6  metres  from  the  electrodes  /.  The 
illuminating  powder  also  varied.  A  single  Leyden  jar  having  a  capacity  of  410 
cm.  and  a  striking  distance  of  from  6  to  7  mm.  was  finally  used  for  this  pur- 
pose. Too  large  capacity  of  the  jar  gave  too  great  a  duration  to  the  spark, 
which  blurred  the  pictures,  and  sometimes,  owing  to  the  residual  discharges, 
produced  more  than  one  image. 

The  trials  were  made  with — 

1.  Werndl  infantry  rifle,  initial  velocity  438  m./sec.  (±  5  m./sec),  calibre  ix 
mm.,  length  of  projectile  27  mm. 

2.  Werndl  carbine,  initial  velocity  327  to  339  m./sec. 

3.  Guedes  infantry  rifle,  initial  velocity  calculated  from  an  empirical  formula 
of  Hebler  522  m./sec,  according  to  the  ballistic  pendulum  530  m./sec,  but 
officially  announced  as  505  m./sec,  calibre  8,  length  of  projectile  33  mm. 

For  photographic  purposes  the  dry  plates  of  commerce  were  used.  The 
pictures  had  to  be  very  small  to  make  the  given  light  suflicient  for  their  pro- 
duction; the  photographs,  as  reproduced  in  the  plate,  being  much  enlarged. 
When  the  straight-edged  screen  was  placed  vertically,  the  limits  of  the  con- 
densation of  the  air  were  either  light  or  dark ;  but  when  the  screen  was  placed 
vertically  this  limit  showed  partially  light  and  partially  dark. 

The  projectile  shows  light  on  half  dark  background,  and  its  limits  are 
sharply  defined  by  the  refraction  of  the  light.  About  80  good  negatives  were 
taken  which  contain  much  interesting  detail.     Sound  waves  originated  by  the 
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discharge  mt  /  mr«  Tisible  on  nearly  all  the  negatires.    The  paths  of  the  pieces 
of  the  broken  glass  tubes  are  also  visible.    There  was  mach  else  besides. 

NoTK. — When  a  telescope  was  pot  at  the  electrodes  /,  all  the  phenomena 
represented  on  the  negative  could  be  plainly  seen.  The  projectile  seemed  to 
be  stationary,  snrroanded  by  a  magnificently  colored  halo  not  nnlike  the 
appearance  of  a  comet. 

The  principal  results  of  the  experiments  may  be  briefly  snmmarixed  as 
follows : 

1.  A  condensation  which  can  be  optically  proven,  or  rather  its  limits,  can 
be  seen  in  front  of  the  projectile  when  it  has  a  velocity  greater  than  that  of 
sound  (about  340  metres).  The  experiments  with  the  carbine  vrere  therefore 
fruitless,  as  well  as  the  first  ones  made  with  a  parlor  rifle  by  Messrs.  Mach  and 
Wentzel.  The  limits  of  condensation  can  be  clearly  seen  when  the  Wemdl  or 
Guedes  rifle  was  used  and  all  the  adjustments  properly  made. 

2.  The  limit  of  condensation  is  similar  to  a  circumscribing  nappe  of  an 
hyx>erboloid  whose  conjugate  axis  lies  in  front  of  the  projectile  and  whose 
transverse  axis  lies  in  its  path.  If  this  hyperbola  is  revolved  around  its  trans- 
verse axis  we  have  the  limit  of  the  condensation  in  space.  Other  straight 
lines  of  condensation  are  seen  to  diverge  symmetrically  from  the  edges  of  the 
base  of  the  shot  towards  the  rear.  Similar  but  less  plainly  defined  straight 
lines  emanate  from  other  parts  of  the  shoL  The  angles  these  lines  make  with 
the  trajectory  become  smaller  as  the  velocity  increases. 

3.  With  the  greatest  attained  velocities  a  new  phenomenon  was  observed, 
namely,  the  **  wake  *'  of  the  shot  became  filled  with  small  clouds.  These  will 
be  treated  of  farther  on. 

In  order  to  explain  the  principal  phenomena  let  us  assume  that  an  infinitely 
thin  staff  afi  (Fig.  2)  of  finite  length  be  moved  in  the  direction  im  with  a 
velocity  greater  than  that  of  sound.     This  causes  at  the  point  of  the  staff 

continual  but  infinitely  small 
condensations*  which  spread 
out  and  enlarge  in  the  man- 
ner  of  concentric  spherical 
calottes,  about  their  point  of 
origin  as  centres,  in  propor- 
tion as  the  staff  moves  for- 
ward. The  envelopes  of  these 
elementary  waves  produce  a 
cone,  and  at  the  same  time, 
according  to  Huyghens'  laws, 
a  wave  itself,  whose  section 
on  the  plane  of  the  drawing 
Fig.  2.  is  represented  by  tmmn^     If  we 

call   the    angle   fl«ai=a,    the 
velocity  of  sound  =r,  and  that  of  the  staff  =  u,  we  have 

'v       km 

—  =  -7—  zz  sm  o. 

Now,  in  proportion  as  the  condensation  takes  place  at  the  forward  end  of  the 
staff,  rarefaction  will  take  place  at  the  rear  end  ^,  and  this  will  also  produce  a 
wave  having  the  same  equation. 

If  u=:r,  then  sin  a=  1  ;  that  is,  in  case  the  velocity  of  the  staff  (or  pro- 
jectile) equals  that  of  sound,  then  will  the  forward  end,  a,  of  the  staff  touch  all 
the  elementary  waves  which  it  has  produced  (Fig.  3).  The  same  holds  tme 
for  the  rear  end  of  the  staff.  If,  however,  the  velocity  of  the  staff  becomes 
less  than  that  of  sound,  the  equation  loses  all  geometrical  meaning.  The 
staff  is  then  overtaken  and  beaten  by  the  elementary  waves,  which  will 
neutralize  each  other  instead  of  collecting.  This  is  similar  to  Huyghens* 
experiments  with  the  interrupted  ray  of  light  in  case  of  total  reflection. 
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were  produced  U  the  poEnCs  m,  n,  0,  p,  lod  which  have  aasuined  radii  of  twice 
ma,  twice  ho,  twice  oa,  twice  fia.  will  here  gain  a  long  distince  in  adTance. 
The  waves  are  lettered  in  the  tigure  with  the  same  letters  as  the  origin. 

Frotn  Iheie  simple  obserraCions  we  draw  the  following  conclusions  : 

t.  The  appearance  of  a  sharply  deSned  lirait  of  condensation  is  dependent 
upon  the  condition  u  ~  v. 

1,  For  the  condition  u  ^  c  (he  rclatioD  of  the  velocity  of  the  sound  to  that 
of  the  projectile  can  be  seen  from  sin  a. 

This  explains  the  first,  and  partially  the  second,  phen 


F10.3. 


Fig.  ^ 


To  return  to  the  experiments,  let  us  assume  that  a  body  of  finite  section  is 
moving  through  the  air.  It  will  produce  finite,  and  with  great  velocity  even 
considerable,  condensation.  It  hsH  been  proved  by  the  experiments  of  Lagrange, 
Poisson,  Stokes,  Earnshaw,  Kiemann,  and  Tumlirz,  and  also  those  of  Rcgnault 
•nd   Hsch,   that   these   condensations  will   advance   with   a   velocity  that   is 

Sreaterthsn  the  normal  velocity  of  sound.  The  velocity  with  which  the  coii> 
ensation  of  the  air  in  front  of  the  body  spreads,  can,  with  corresponding 
increased  velocity  of  the  body,  become  infinitely  great.  It  could  even  be  said 
that  the  condensation  before  the  moving  body  can  become  infinite,  or  that  Ibe 
air  itself  will  be  destroyed.  With  the  extension  of  the  wave,  however,  the  con* 
densation  and  the  rapidity  of  transmission  (spreading)  diminish. 

When  the  above  remarks  are  applied  to  the  velocity  of  the  projectile,  it  will 
be  seen  that  in  the  case  when  the  shot  moves  more  rapidly  than  soand,  the 
condensatioD  in  front  of  the  shot  must  increase  until  its  velocity  of  propagation 
becomes  equal  to  that  of  the  shot.  When  this  takes  place,  all  cause  for  further 
change  is  removed,  and  the  condensation  in  front  of  the  shot  remains  the  same 
in  shape  and  siie. 

As  the  greatest  condensation  takes  place  immediately  in  front  of  the  head  of 
the  projectile,  and  the  velocities  of  the  two  are  equal,  and  as,  furtbermorei 
the  condensation  and  velocity  of  the  wave  decrease  as  expansion  takes  place, 
it  (ollows  that  the  meridian  line  of  the  limiting  surface  of  wave  is  not  a  broken 
line,  but  a  curve  which  runs  backward  from  the  vertex,  the  angle  of  its  tangent* 
gradually  decreasing  until  it  approximates  to  the  limit  arc  stnl  —  t.  This  Is 
evident  from  former  remarks  and  also  from  the  figures.  The  meridian  cnrvo 
is  therefore  aimilai  lo  the  branch  of  an  hyperbola,  but  the  exact  curve  cannot  be 
obtained  with  the  present  data. 
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If  we  suppose  that  the  projectile  remains  in  steady  motion,  and  the  ware  of 
sound  in  front  of  it  is  stationary,  then  when  the  Telocity  of  the  projectile 
decreases,  the  crest  of  the  wave  will  move  farther  from  the  shot  until  the  conden- 
sation has  so  decreased  that  the  velocities  of  the  sound  and  projectile  are  reduced 
in  the  same  proportion.  If  the  velocity  of  the  shot  is  increased,  the  contrary 
will  take  place.  Other  things  being  equal,  the  crest  of  the  wave  will  therefore 
be  nearer  to  the  projectile  when  the  velocities  are  larger.  This  is  shown  by 
the  pictures. 

If  the  shot  be  pointed,  it  is  evident  that  the  crest  will  also  close  in,  and  the 
condensation  (under  other  similar  circumstances)  will  become  smaller.  Should 
it  be  desired  that  the  condensation  be  as  large  as  with  round-headed  pro- 
jectiles and  equal  velocity,  then  the  point  must  be  brought  closer  to  the 
crest  of  the  wave. 

The  influence  of  the  shape  of  the  head  of  the  shot  on  the  distance  of  the 
crest  of  the  sound  wave  from  it  can  also  be  explained  as  follows  :  Assume 
again  that  the  motion  of  the  shot  is  steady,  and  that  the  sound  wave  in  front 
of  it  is  stationary.  If  now  the  head  of  the  shot  be  pointed,  without  otherwise 
changing  its  form,  the  disturbance  in  the  air  will  be  less,  and  will  therefore 
become  accelerated,  bringing  the  wave  sound  closer  to  the  point  of  the  projectile. 
(See  photographs.) 

We  have  shown  heretofore  that  the  limit  of  the  sound  wave  can  be  found  by 
Huyghens'  laws,  and  also  that  this  wave  is  similar  in  shape  to  an  hyperboloid. 
The  wave  limits  which  emanate  from  the  edges  of  the  base  of  the  shot  deviate 
least  from  the  true  curve  shape,  for  they  are  at  the  place  of  junction  of  rarefac- 
tion and  condensation  of  the  air  and  where  the  velocity  of  sound  is  about 
normal. 
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The  equation  sin  a  =  ^  is  nearly  true  for  these  waves,  and  is  least  applies- 
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ble  to  the  '*  meridian  curve  "  of  the  front  wave,  as  it  is  only  satisfied  by  the 
asymptotes  of  the  hyperbola. 

An  attempt  was  made  to  measure  the  angle  x  ^7  means  of  Leson's  double 
refraction  goniometer,  but  the  small  size  of  the  negatives  made  it  very  difficult 
The  advantage  gained  by  enlarging  the  photograph  three  times  was  slight, 
and  was  counterbalanced  by  the  other  details  which  were  brought  out  in  the 
pictures.     The  velocity  of  shot  was  in  m./sec.  as  follows : 


According  to 

Calcuhited 

Calculated 

Officially 

ballistic 

from  the 

from  the 

announced. 

experiments. 

forward  waves. 

back  waves 

Werndl  rifle. 

438 

445 

375 

460 

Guedes  rifle, 

505 

530 

465 

570 

The  ballistic  pendulum  observations  (given  in  column  3)  were  very  limited  in 
number,  as  the  pendulum  was  destroyed.  It  will  be  seen  that  the  angle  a  of  the 
limit  of  the  forward  wave  gave  a  velocity  too  low  for  the  projectile,  and  that 
of  the  limit  of  the  back  wave  one  too  high.  If  the  officially  stated  velocity  be 
taken  as  the  correct  one,  it  becomes  possible  to  calculate  the  increase  in  the 
velocity  of  sound  from  the  forward  limit.  This  velocity  near  the  edge  of  the 
negative  is  still  about  400  m./sec.  The  decrease  in  a  as  o  increases  undoubt- 
edly takes  place. 

The  stripes  which  are  seen  between  the  lines  representing  the  limits  of  the 
forward  and  after  waves  have  not  been  as  yet  fully  explained,  but  it  seems 
very  likely  that  they  are  due  to  unequal  friction  and  the  whistling  of  the  shot 

The  examination  alone  of  the  pictures  teaches  that  the  condensation  of  the 
air  in  front  of  the  projectile  must  be  considerable.  The  waves  certainly  belong 
to  the  same  category  as  those  produced  by  electric  discharges,  which  Mach 
found  to  have  a  velocity  of  propagation  equal  to  700  m./sec,  and  whose  mini- 
mum condensation  amounted  to  0.15  of  an  atmosphere. 

With  a  high  velocity  of  the  projectile  the  strange  appearance  of  small  donda 
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another  point  of  view  for  the  obserration  of  tbe  motion  of  the  air.  It  is  pot- 
lible  to  regard  each  beam  of  aound  vavei  as  ttationary,  if  yoa  aaanme  that  tbe 
medium  will  flow  against  the  direction  of  the  propagation  of  and  with  the 
Telocity  oi  the  aouncL  Tbia  wave  would  then  appear  to  an  obterrer  who  la  at 
rest  somewhat  as  tbe  tide  wave,  with  the  earth  taming  andemeatb  it,  woald 
look  to  an  observer  on  the  moon.  Or  it  could  be  assumed  that  the  wave  caosed 
by  the  projectile  is  stationary  it  the  projectile  is  in  a  quiescent  state  while  the 
air  is  moving  towards  it  with  a  velocity  equal  lo  that  of  the  projectile.  The 
question  now  arises ;  Cao  this  motion  of  the  air  be  determined  from  the  pho- 
tographs through  the  stream  lines  which  appear  in  them  t  It  may  be  remarked 
here  that  the  Itnowlcdge  oi  the  density  alone  at  each  point  sufficea  to  indicate 
the  further  progress  of  a  sound  wave,  and  the  velocity  of  the  particle*  of  air 
must  also  be  known.  If  air  becomes  condensed  in  a  tnbc,  this,  as  was  already 
known  to  Euler,  is  not  enough  to  determine  whether  the  sound  wave  wiU 
dilate  in  one  direction  or  the  other,  or  whether  it  will  split  in  two.  But  if  the 
wave  is  disturbed  by  some  solid  body,  or  if  the  wave  be  assumed  to  be  staiioD- 
ary,  then  are  the  velocities  as  well  aa  densities  determined.  The  solDtioB  of 
the  above  question  would  ttiereEoie  demand  the  knowledge  of  tbe  densities  in 
tbe  neighborhood  of  the  projectile.  The  analytical  treatment  wonld,  however, 
still  be  difficult,  on  account  of  currents  in  space,  the  influence  of  (lictlon,  the 
shape  of  the  projectile,  etc  Problems  of  currents,  assuming  them  to  be  sta- 
tionary, are  generally  more  easy  to  solve. 

In  order  to  prepare  for  the  analytical  discussion  we  mnst,  on  account  of  the 
insufficiency  of  the  results  of  tbe  eiperiments,  develop  a  (jaatilative  picture  of 
the  phenomena  which  take  place  in  the  air  around  the  projectile.     To  this  end 
we  can  profit  by  the  experience  gained  by  Mach  and  Weltrubsky  when  czperi- 
menting  with  spark  waves.  It  was  shown 
~  that  The  densities  change  in  the  direction 

parallel  to  the  axis  of  the  shot,  as  ahown 
in   the  curve.  Fig.  6.     The  ordinatea  of 
this  curve  from  the  straight   line  wbicb 
represents  points  of  the  wave  (v  a  point 
belonging  to  the  forward  wave  limit  and 
A  one  of  the  after  wave  limit)  give  the 
density  of  the  air.     Besides, 
it  can  also  be  assumed  that 
the  densities  diminish  aa  the 
distance  of  the  axis  of  the  pro- 
jectile from  an  asanned  pnr- 
allel  straight  line  increase*; 
the  ordinates  becoming  small- 
er and  approximating  closer 
to  those  of  a  sine  cntve  aa 
this  parallel  line  is  asanned 
.farther  from  the  axis  of  tbe 
projectile. 

If  the  point*  of  equal  den- 
sities (or  pressures)  are  con- 
nected, we  have  the  corves  <rf 
equal  densities  shown  in  Fig, 
7.  As  the  stream  lines  col 
these  carves  perpend icalarly, 
they  can  be  easily  drawn  in. 
They  run  diverging  from  tbe 
point  of  tbe  shot  partially  to 
the  front  and  partially  back- 
warda  toward*  tbe  baae  of  th* 
shot,  and  are  Joined  there 
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from  the  rear  by  farther  distant  stream  lines.  The  quiescent  air  will  in  fact 
partially  give  way  to  the  front,  partially  flow  to  the  rear,  and  partially  follow 
back  from  the  rear  toward  the  projectile.  Supposing,  however,  that  the  air 
rushes  with  the  velocity  of  the  projectile  against  the  stationary  projectile,  then 
the  above  named  velocities  will  have  to  be  applied  to  the  progressive  velocity 
of  the  air  current  according  to  the  principle  of  geometrical  progression.  From 
this  we  deduce  that  the  particles  at  the  point  of  the  projectile  diminish  their 
velocity ;  the  former  parallel  courses  will  avoid  the  projectile  and  will  again 
close  in  behind  them. 

The  above  representation  and  its  discussion,  and  the  principal  phenomena 
shown  on  the  photographs,  are  still  far  from  perfect  They  assist,  however, 
in  the  solution  of  the  problem  by  showing  the  disturbances  in  the  air  around 
the  projectile,  and  call  attention  to  those  points  which  require  further  elucida- 
tion by  experiments.  Foremost  among  these  is. the  quantitative  determina- 
tion of  the  pressures  that  the  air  is  exposed  to  at  different  points  in  the  vicinity 
of  the  projectile.  It  is  possible  that  we  may  have  some  data  at  hand  which 
could  be  used  similarly  to  those  employed  by  Mach  and  Weltrubsky  to  find 
the  differences  in  densities  in.  the  waves  produced  by  the  discharge  of  an 
electric  spark.  Further  experiments  are  also  required  to  determine  the  in- 
fluence of  friction,  of  the  rotation  of  the  shot,  and  also  of  the  discontinuity  of 
the  air  behind  the  projectile.  The  continuation  of  the  experiments  will  prob- 
ably also  be  of  great  interest  to  artillerists.  By  the  experiments  already  made 
it  becomes  clear  that  part  of  the  energy  of  the  shot  is  used  in  sustaining  an 
enormous  sound  wave  and  in  creating  whirls.  Furthermore,  they  enable  us  to 
explain  the  empirical  laws  of  resistance  theoretically,  and  also  show  us  that 
Froude's  experiments  in  water  with  small  models  can  be  used  for  the  purpose 
of  improving  the  shape  of  the  larger  projectiles. 

Explanation  of  the  Photographs.* 

The  photographs  are  further  explained  by  Fig.  8, 
namely,  pp  the  projectile,  ee  the  wire  electrode, /the 
electric  spark  /,  w  the  front  and  hh  the  rear  wave 
limits,  and  ww  the  whirls. 

Photograph  i  shows  the  experiment  with  the 
Werndl  infantry  rifle,  and  photograph  2,  that  with  the 
Guedes  rifle.  The  projectile  travels  in  all  the  pic- 
tures from  left  to  right.  Photograph  i  shows  the 
front  wave,  and  photograph  2  the  rear  wave  and 
the  whirls.  A  circular  spark-wave  is  seen  around 
the  spark  on  most  of  the  pictures.  The  pictures 
are,  as  before  stated,  enlarged,  and  are  reproduced 
as  faithfully  as  possible  by  the  lithographic  process. 


Fig.  8. 


STEERING  APPARATUS. 

Patented  by  Lieut.  R.  M,  G.  Brown,  U.  S.  N.,  March  ii,  1884. 

The  essential  feature  of  this  invention  is  the  combination  of  the  ordinary 
steering  gear  with  the  throttle  of  a  steam  pump  and  the  sluice  or  gate  of  its 
discharge  pipe,  in  such  a  manner  that  when  steering  with  small  helm  neither  of 
these  is  opened  and  the  hydraulic  power  is  not  brought  into  play,  but  when 
the  helm  is  put  hard  over^  or  nearly  so,  the  hydraulic  sluice  (a  two-way  cock) 


^  Eight  photogrmpht  were  used  to  illustrate  the  original  article,  but  only  two  of  the  best  are  here 


*  j»gnt  pi 
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is  opened  so  as  to  throw  the  stream  of  water  in  the  proper  direction  to  rein- 
force the  rudder,  and  at  the  same  time  the  throttle  of  the  steam  pump  is  opened. 

As  described  in  the  specifications  of  the  Letters  Patent  (No.  295,106),  a 
crank-arm,  e^  secured  to  the  rudder  spindle,  is  connected  by  a  rod  >l  to  a  crank- 
handle  /  operating  the  two-way  cock  in  the  hydraulic  pipe,  which  is  branched 
at  the  seat  of  the  cock,  one  branch  leading  to  the  starboard  side  and  the  other 
to  the  port  side  of  the  vessel.  This  crank-handle /is  connected  by  another  rod 
I  to  a  crank-handle  g  operating  the  throttle  valve  of  the  steam  pipe. 

When  the  tiller  is  put  to  starboard,  for  instance,  the  end  of  the  crank-arm  € 
moves  aft,  and  with  it  the  connecting  rods  h  and  1  and  the  crank-handles /and 
g.  The  throttle  valve,  however,  is  so  constructed  that  no  steam  enters  the 
pump  engine  until  the  tiller  is  put  hard  over,  or  nearly  so,  and  therefore,  as 
there  is  no  flow  of  water,  it  is  indifferent  whether  or  not  the  sluice  gate  is 
opened.  But  when  the  tiller  is  put  well  over,  the  throttle  opens,  the  flow  of 
water  commences,  and  the  sluice  having  been  so  turned  (in  this  supposed  case) 
that  the  discharge  is  through  the  opening  in  the  port  side,  the  hydraulic  force 
so  created  reinforces  the  effort  of  the  rudder  to  turn  the  vessel's  head  to  port. 
If  the  tiller  is  put  to  port  a  similar  action  takes  place,  but  in  the  opposite  direc- 
tion. 

The  inventor  distinctly  states  that  he  does  not  claim  as  novel  either  of  the 
elements  of  the  steering  apparatus  separately,  but  he  does  claim  the  combina- 
tion of  them  all  when  arranged  to  po-operate  in  the  manner  briefly  described 
above.  S.  W.  V. 

Jan.  17,  1888. 


THE  STEAM  TRIAL  OF  THE  U.  S.  STEAMER  CHICAGO. 

[Reprinted  from  The  Engineer^  New  York,  N.  Y.] 

The  wide-spread  interest  felt  in  the  performance  of  the  Chicago,  and  the 
results  of  her  recent  successful  trial  in  Long  Island  Sound,  induces  ns  to 
publish  fuller  details  of  the  trip,  a  slight  allusion  to  which  was  made  in  the 
last  number  of  our  paper.  The  official  reports  are  now  before  us,  and  we 
present  a  synopsis  of  their  contents. 

First  in  order  is  that  of  her  commanding  officer,  who  states  the  weather  was 
clear,  with  a  moderate  sea,  but  a  strong  gale  blowing  from  the  northward  and 
eastward.  The  force  of  the  wind  is  not  counted  either  for  or  against  the 
vessel,  but  on  her  return  trip  it  blew  much  harder  ahead  than  it  favored  her  in 
starting  out 

The  distance  steamed  was  most  carefully  measured  by  both  patent  and  chip 
logs  and  by  observed  bearings,  and  was  computed  in  the  report  of  the  navi- 
gating officer  as  90.63  sea  miles.  The  only  allowed  tide  was  5.43  knots,  which 
is  conceded  to  be  the  minimum,  as  it  was  strongly  adverse  both  going  and 
returning. 

The  average  speed  for  the  six  hours  was  15.13  knots  per  hour,  and  the 
maximum  for  one  hour  16.35  knots.  The  ship  steered  easily,  and  the  steam 
gear,  furnished  by  the  Messrs.  Williamson,  of  Philadelphia,  worked  most 
efficiently.  The  loosening  of  an  eccentric  bolt  caused  a  temporary  change  to 
the  hand  gear,  but  only  a  few  moments  were  necessary  to  make  everything 
permanently  secure.  The  builders  of  this  steering  gear  were  both  chief  engi- 
neers  in  the  U.  S.  Navy  during  the  war,  and  they  have  here  proven  that  they 
know  what  is  required  for  a  steam  steerer  for  a  large  vessel  of  war,  and  also 
how  to  make  it. 

With  the  capstan  some  difficulty  was  experienced,  not  with  the  machine 
itself  so  much  as  with  the  lead  of  the  chain ;  but  the  makers  of  this  machinei 
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the  AroericRD  Ship  Windlass  Company  of  ProvidenM,  hive  the  remedy  for  that 
difficulty  already  under  way. 

Before  the  trial  the  vessel  was  filled  with  coal  and  iron  ballast  put  on  board 
to  compensate  for  the  absence  of  guns,  etc.,  so  that  the  Chicago  was  at  her  full 
sea  displacement  of  4556  tons.     The  draught  of  water  was,  forward,  17' 4"; 

For  neaily  six  months  previous  to  this  trial  the  vessel  had  been  lying  at  the 
docks  at  the  Navy  Yard,  in  the  Wallabout,  so  that  her  bottom  was  somewhat 
fouled  by  that  cesspool  for  Brooklyn  sewers,  and  the  ship  was  not  in  a  con- 
dition to  give  the  best  results  for  speed  at  the  horse-power  obtained. 

Captain  Kobeson  speaks  in  the  highest  terms  of  the  vessel  and  of  the  ease 
with  which  she  can  be  handled;  from  the  Navy  Yard  to  Blackwell's  Island 
she  was  steered  in  a  strong  tide-way  by  means  of  the  twin  screws  only,  on 
account  of  some  derangement  in  the  clutch  coupling  of  the  steam  stcerer. 

The  design  of  the  vessel  in  1B82  contemplated  a  mean  speed  of  15  knots  per 

5000,  all  of  which  have  been  more  than  realized.   The  report  of  Chief  Engineer 
Thomson   is   accompanied  by  a  table   of  the   indicated  horse-power,  steam 

U.  S.  S.  CHICAGO,  FIRST  RATE.— Zonf  Ittand  Saund,  Ditembir  16,  18S7, 
FoKWAitD  Knginb.    Synopsis  qv  Ikdicator  Cards. 


1    I 


i^!^ 


After  Engine. 


F  Indicatok  Cards. 


;:;*!!• 

«i. 

;;:;:£ 

^^^u. 

;;, 

'I'l 

J*. 

■i.o) 

;^g 

"fit 

"«47t 

^"l"- 

*9-S 

ti. 

1390 

Hy..r>;«8i.9' 

-■■  L. 

B..n 

iMl 

1..T8 

»,lS 

,.,B>J,™.6 

'Spills 
se|-5|si 


The  engines  worked  admirably  throughout  the  trial )  it  was  never  necessary 
to  ttop  or  slow  them,  and  by  means  of  the  steam  reverse  gear  they  were 
bandied  with  the  greatest  ease.  There  were  no  hot  journals,  the  only  one* 
CMcing  any  trouble  being  those  neat  the  after  crank  pit.     The  drainage  of  this 
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pit  was  insufficient  and,  in  fact,  washed  the  oil  from  the  adjacent  bearings.  The 
engines  worked  smoothly,  without  jar  or  pounding;  in  fact,  when  at  a  piston 
speed  of  nearly  seven  hundred  feet  per  minute  it  was  necessary  to  open  the 
bulkhead  doors  when  on  deck  above  to  ascertain  if  they  were  in  motion.  The 
throttle  was  wide  open  throughout  the  trial. 

The  auxiliaries  all  worked  continuously  and  satisfactorily,  with  the  excep- 
tion of  one  pair  of  blowing  engines  that  were  temporarily  deranged.  The  air 
and  circulating  pumps,  on  the  Blake  system,  were  remarkably  efficient  and 
fully  carried  out  the  guarantee  of  their  design,  viz.,  to  perform  the  work 
required  at  less  than  two  percentum  of  the  I.  H.  P.  The  average  strokes  of  the 
pump  were  44  per  minute,  equal  to  a  pump  piston  speed  of  88  feet.  They 
were  built  by  the  George  F.  Blake  Manufacturing  Company  of  New  York  and 
Boston. 

The  average  speed  of  the  blowers  was  500  revolutions  per  minate,  and  the 
immense  volume  of  air  carried  down  to  the  fire  rooms  not  only  gave  all  the  air 
required  for  the  furnaces,  but  maintained  a  temperature  not  averaging  above 
95  degrees.  The  ventilation  of  the  hull,  living  spaces,  etc.,  was  obtained  by  a 
system  of  exhaust  ducts  leading  to  two  large  blowers,  made  by  the  Stnrtevant 
Company  of  Boston,  Mass. 

The  coal  was  semi-bituminous,  of  the  New  River  variety,  excellent  in  quality, 
but  the  greater  part  of  it  too  small  for  efficient  fires.  It  burned  freely,  leaving 
but  a  small  percentum  of  ash  and  but  little  clinker. 

The  boilers  were  tested  before  the  trial  to  150  pounds  hydrostatic  pressure 
and  were  very  tight.  There  was  no  lack  of  capacity  in  them  to  give  an  ample 
supply  of  steam,  but  the  fire  room  crew  were  hastily  collected  from  the  receiving 
ship  and  other  vessels  and  had  no  training  or  experience  ;  in  fact  they  bad 
never  been  assembled  before  meeting  in  front  of  the  furnaces.  The  only  diffi- 
culty regarding  the  steam  arose  from  the  safety  valves  ;  they  were  set  slightly 
above  the  working  pressure  and  would  frequently  open  ;  this  was  not  objec- 
tionable, but  they  would  not  close  until  the  pressure  had  fallen  some  pounds. 

The  depth  of  the  furnaces  was  reduced  from  the  original  design  to  bars  of 
6'  o"  length,  corresponding  to  a  grate  area  of  624  square  feet ;  even  this  was 
more  than  sufficient  to  produce  the  horse-power  required  by  the  contract.  The 
boilers,  it  is  to  be  remembered,  are  externally  fired,  from  furnaces  constructed 
of  wrought-iron  framing  lined  with  fire-brick. 

No  attempt  was  made  to  economize  fuel,  but  the  cost  per  I.  H.  P.  approxi- 
mates (inclusive  of  the  large  amount  of  steam  used  by  the  auxiliaries)  to  2.25 
pounds  per  hour.  . 

The  mean  I.  H.  P.,  calculated  from  the  mean  of  the  mean  pressures  and 
mean  number  of  revolutions  observed  from  counter,  taken  at  the  beginning  and 
end  of  trial,  was  5063.67  I.  H.  P. 

The  mean  I.  H.  P.,  calculated  from  diagrams  and  revolutions  marked  at 
time  of  taking  the  cards,  was  5083.78.  The  maximum  observed  from  both 
engines  at  one  time  was  5284.41. 

The  average  slip  of  the  screw  was  lo.i  percentum ;  the  ratio  of  the  diameter 
to  mean  pitch,  i  :  1.586.  is  rather  above  the  average  of  general  practice.  The 
mean  revolutions  per  minute  for  six  hours  were  69.3;  the  maximum  revolutions 
per  minute  observed,  73  ;  the  mean  speed  of  piston  in  feet,  per  minute,  658.35 ; 
the  maximum  speed  of  piston  in  feet,  per  minute,  693.5.  Observation  of  the 
foregoing  tables  brings  prominently  to  notice  the  high  pressure  maintained  in 
the  receiver,  it  being  24.75  pounds.  The  power  developed  by  the  two  high 
pressure  cylinders  was  remarkably  uniform  throughout,  and  relatively,  but 
there  is  a  marked  difference  between  the  low  pressure  cylinder  power  ojf  the 
forward  and  after  engines,  accounted  for  in  part  by  the  blowing  out  of  the 
joint  on  equalizing  valve  of  the  after  low  pressure  engine. 

The  machinery  of  the  U.  S.  S.  Chicago  was  in  its  main  features  suggested 
to  the  Naval  Advisory  Board  by  Mr.  Miers  Coryell,  then  a  member  of  that 
board.     Many  of  its  details  were  a  matter  of  compromise  with  his  associate 


PROFESSIONAL  NOTES.  275 

members.  No  marine  engine  was  ever  subjected  to  more  severe  criticism  than 
those  fitted  to  the  Chicago,  but  the  performance  cited  above  proves  that  the 
principles  involved  have  been  subjected  to  the  severest  test  and  have  com- 
pletely refuted  the  critics  and  vindicated  Mr.  Coryell's  judgment  and  engin- 
eering ability.  Under  the  most  discouraging  circumstances  this  trial  has  been 
brought  to  a  remarkably  successful  termination,  and  Chief  Engineer  Alexander 
Henderson,  United  States  Navy,  who  had  the  general  command  of  the  detail 
work,  and  Chief  Engineer  Thomson,  under  whose  direction  the  machinery  was 
erected  and  tested,  are  to  be  congratulated.  We  are  also  naturally  pleased ; 
for  we  burned  our  bridges  behind  us,  and  [we  now]  freely  forgive  foreign  and 
domestic  critics  who  predicted  the  Chicago's  utter  failure  and  said  so  many 
hard  things  about  us. 

The  condition  of  the  Chicago's  hull,  the  inexperience  of  her  crew,  et  a/.^  have 
prevented  showing  her  maximum  speed.  This  trial  was  made  with  open  fire 
rooms,  assisted  with  blowers.  A  thoroughly  drilled  crew  will  enable  the 
Chicago  to  develop  5750  I.  H.  P. ;  this  trial  was  simply  a  contractor's  trip  to 
carry  out  the  requirement  of  5000  H.  P. ;  beyond  that  the  machinery  was  not 
urged.  It  was  necessary  to  close  the  fire  rooms  and  resort  to  forced  draught,  as 
the  supply  of  steam  was  ample  for  5000  I.  H.  P.  The  tests  previously  made 
showed  the  tightness  of  the  several  fire  rooms  by  a  maintenance  of  ijl^  to  lyi 
inches  of  water  pressure. 

For  reference,  we  give  from  our  published  description  of  this  vessel.  Vol. 
X,  No.  I X,  of  November  28,  1885,  the  following  dimensions,  relating  to  the 
engines,  which  are  of  the  overhead  working  beam  type  : 

Cylinders — forward  engines — H.  P.  45",  L.  P.  78"  X stroke,  57.163. 

Cylinders — after  engines — H.  P.  45",  L.  P.   78"X8troke,  57.187. 

Constants — forward,  high  pressure,  .4543,  L.  P.  x.3727. 

Constants — after,  high  pressure,  .4539,  L.  P.  1.3727. 

Screws — twin — Hirsch  pattern— four  blades — diameter  15^  6",  mean  pitch, 
Iter.  24'.437,  port  24^.578. 

Blades — cast  solid — area  of  each  screw,  77«933  sq.  ft 

(For  complete  dimensions  of  hull,  machinery,  ratios,  etc.,  see  our  issue  of 
above  date,  with  engravings  of  engines  and  boilers.) 


BIBLIOGRAPHIC  NOTES. 


AMERICAN  CHEMICAL  JOURNAL. 

Volume  9,  No.  2,  April,  1887. 

A.  £.  Menke  has  found  that  alkaline  carbonates  prevent  to  a  certaint  extent 
the  destructive  effect  of  ferric  sulphate  on  boilers.  Potassic  carbonate  he  finds 
best,  but  recommends,  as  cheaper,  i}i  grains  sodic  carbonate  for  every  grain  of 
ferric  sulphate  found  in  the  water. 

No.  4,  August. 

E.  H.  Keiser  describes  a  simple  and  convenient  form  of  pyrometer.  Notes: 
Mention  is  made  of  the  discovery  by  Curtius,  of  diamide  or  hydrazine,  (NHs)fl, 
a  stable  gas,  of  peculiar  odor,  soluble  in  water  with  alkaline  reaction. 

No.  6,  November. 

W.  O.  Atwater  epitomizes  some  of  the  principal  results  of  his  investigation 
of  the  chemical  composition  and  nutritive  values  of  American  food  fishes 
(monograph  to  be  published  by  the  U.  S.  Fish  Commission).  Notes  :  Mention 
is  made  of  Christensen's  recent  determination  of  the  atomic  weight  of  fluorine 
(18.94  when  hydrogen  =  i.) 

Volume  10,  No.  i,  January,  1888. 

W.  O.  Atwater  concludes  his  article  on  American  food  fishes,  begun  in  Vol. 
9,  No.  6.  J.  H.  Long  has  investigated  in  behalf  of  the  Illinois  State  Board  of 
Health,  the  oxidation  and  consequent  partial  purification  of  the  sewage  of  the 
city  of  Chicago  during  its  flow,  by  canal,  into  the  Illinois  river.  I.  A.  Bach- 
man  utilizes  the  waste  acids  of  a  spent  Grove  cell,  in  place  of  hydrochloric 
acid,  to  form  a  freezing  mixture  with  snow.  C.  Catlett  and  R.  C.  Price  find 
the  composition  of  a  **  Hand  Fire  Grenade  "  to  be  such  as  to  suggest  the  belief 
that  the  liquid  is  obtained  by  mixing  two  volumes  of  water  with  one  volume  of 
waste  mother  liquors  from  salt  wells.  C.  R.  S. 

ANNALEN  DER  HYDROGRAPHIE,  ETC. 

Part  IX,  1887.  Typhoons  in  the  China  Sea.  Cruising  notes  of 
the  German  brig  Sutkin,  by  Captain  Inhiilsen.  Observations  on 
Kaiser  Wilhelm's  Land,  Bismarck  Archipelago,  Apia  and  Sefuka. 
Observations  of  the  sea  temperature  in  the  eastern  part  of  the  South 
Atlantic  Ocean  and  in  Walfish  Bay.  Researches  of  Elias  Loomis  on 
barometric  maxima  and  minima,  discussed  by  Dr.  J.  Van  Bebber. 
On  testing  chronometers.  Meteorological  and  hydrographic  notes. 
Tables  and  miscellaneous  notices. 

Part  X,  1887.  Uniform  systems  of  buoyage  with  special  reference 
to  the  German  system.  Hydrographic  notices  on  Java,  by  Captain 
J.  HemdorfT.  The  Adriatic  Sea.  The  clouds  in  eastern  part  of  the 
North  Atlantic  Ocean,  by  Dr.  W.  Koppen.  Small  notices.  Storm 
signals  in  America  and  hydrographic  notes. .  Tables. 
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Part  XI,  1887.  Uniform  systems  of  buoyage  with  spedal  refer- 
ence to  the  German  system  (conclusion).  Notes  on  the  harbors  in 
the  Persian  Gul£  Small  notices.  Meteorological  and  hydrographic 
notes.    Use  of  oil  in  storms  at  sea. 

Part  XII,  1887.  On  the  earth's  magnetism,  by  Dr.  P.  Andries. 
Influence  of  lightning  on  the  compasses  of  the  German  ship  Bismarck. 
Contributions  to  the  description  of  east  coast  of  Africa.  Notes  from 
the  cruise  of  the  German  bark  Aeolus.  Notes  on  Callao,  Corinto, 
Punta  Arenas,  Chira,  and  Icacal.  The  Aden  cyclone  of  June,  1885. 
Inquiries  as  to  the  influence  of  the  moisture  of  the  air  on  the  running 
of  chronometers.  Cruising  records  of  ships  of  the  German  Navy  for 
1887.  Miscellaneous  notes.  Meteorological,  hydrographic,  and 
literary  notices.  J.  T.  S. 

BULLETIN  OF  THE  IRON  AND  STEEL  ASSOCIATION. 

Volume  XXI,  No.  45,  December  28,  1887.  Present  number 
and  capacity  of  the  iron  and  steel  works  of  the  United  States. 

Volume  XXII,  No.  2,  January  ii,  1888.  Over  two  millions 
gross  tons  of  Bessemer  steel  rails  produced  in  1887. 

No.  3,  January  18.    Our  iron  and  steel  imports  in  November. 

a  statement  compiled  from  summary  of  the  Bareaa  of  Statistics,  Tremamy 
Department,  showing  a  decline  in  the  imports  of  iron  and  steel  and  iron  ore. 

\^a  IC  Ba. 

engineer. 

October  14,  1887.    The  fastest  cruisers  in  the  world. 

The  Spanish  cruiser  Reina  Regente  now  holds  this  place.  The  vessel  00 
her  official  trial  was  under  forced  draught  for  four  runs  on  the  measured  mile 
of  two  hours*  continuous  steam.  The  average  speed  was  2a6  knots.  A  six 
hours'  continuous  run  was  made  under  natural  draught  and  a  speed  of 
18.7  k.  attained.  Her  normal  displacement  is  4800  tons;  load  displacementv 
4600  tons  ;  has  a  protective  deck  4)(  inches  thick  ;  carries  four  21-tont  >ix 
12  cm.,  and  twelve  small  guns,  and   has  five  torpedo  tubes;  I.  H.  P.,  12,000. 

Naval  docks  in  China. 

Chinese  ships  must  be  docked  in  Shanghai,  Foochow,  Amoy,  Hong  Kong, 
or  Whampoa.  The  dry  dock  and  wet  basin  of  Port  Arthur  will  not  be  available 
for  some  years  to  come.  At  Shanghai  there  are  four  large  dry  docks,  all  well 
fitted  with  machinery  for  effecting  small  or  great  repairs  to  hulls,  engines,  or 
boilers.  But  as  all  of  these  docks  are  of  timber,  and  have  been  excSTSted 
from  an  alluvial  and  in  general  unstable  soil,  they  are  not,  in  our  opinion,  snit- 
able  for  vessels  which  carry  armor,  and  in  consequence  have  their  weights 
concentrated  amidships  and  not  distributed. 

The  largest  dock  is  that  of  Messrs.  Nicholson  &  Boyd  at  Putung,  a  work 
well  built  and  well  fitted  with  adequate  mechanical  appliances.  This  dock  liss 
450  feet  length  on  blocks,  80  feet  width  at  entrance,  with  depth  of  water  on  sill 
at  spring  tides  21  feet,  and  at  neap  tides  17  feet. 

The  next  largest  Shanghai  graving  dock  is  called  the  "  Old  Dock,"  and  is  at 
Honkew.  The  length  on  the  blocks  is  380  feet,  width  at  entrance  57  feet,  depth 
of  water  on  sill  at  spring  17  feet,  and  at  neaps  13  feet 
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There  is  also  a  dock  on  the  Putung  side,  opposite  the  Chinese  city  of  Shang- 
hai, called  the  **Tung  Ka-du  Dock.*'  The  length  on  the  blocks  is  325  feet, 
width  at  entrance  70  feet,  depth  of  water  on  sill  at  springs  16  feet.  Nearly 
opposite  to  it  is  the  dry  dock  of  the  Chinese  Arsenal,  which  has  320  feet 
length,  and  at  spring  tides  a  depth  on  the  sill  of  18^  feet  The  lower  dock, 
nearly  half  way  to  Woosung,  is  only  suitable  for  gunboats,  as,  though  it  is  345 
feet  long  and  70  feet  wide,  the  depth  of  water  at  the  entrance  is  only  11  feet  at 
high  tide.  If  an  ironclad  should  be  placed  in  any  of  the  Shanghai  docks  the 
risk  would  be  considerable.  For  the  cruisers  and  unarmored  vessels  the  four 
principal  docks  of  Shanghai  would  give  ample  accommodation. 

At  the  Foochow  Arsenal  there  is  a  wooden  patent  slip  erected  in  1870,  but 
the  timbers  are  now  wormed  and  decayed  so  that  it  would  not  be  safe  to  place 
on  the  cradle  any  but  small  and  light  vessels.  Adjoining  the  Arsenal  is  a  fine 
granite  dock  which  could  easily  be  lengthened  so  as  to  receive  vessels  of  about 
320  feet  in  length,  or  even  a  little  longer. 

Amoy  docks  are  small  but  well  placed,  and  have  solid  bottoms.  The  large 
dock  could,  at  no  great  charge,  be  made  fit  to  receive  the  Armstrong  cruisers 
and  the  partially  armored  vessels  built  at  Stettin  in  1883. 

At  Hong  Kong  there  are  two  large  granite  docks,  the  **  Cosmopolitan  "  at 
Kowloon,  and  the  Aberdeen  at  back  of  the  island.  Either  of  these  docks  can 
receive  such  vessels  as  the  English  ship  Audacious  or  the  French  ship 
Turenne.  But  at  the  end  of  the  year  the  new  dock  at  Kowloon,  one  of  the 
finest  in  the  world,  will  be  open  and  able  to  receive  the  largest,  broadest, 
deepest,  and  heaviest  ironclad  afloat.  Such  craft  as  H.  M.  S.  Sanspareil, 
weighing  nearly  13,000  tons,  or  the  Italian  ship  Lepanto,  weighing  2000  or  3000 
tons  more,  can  be  taken  in  easily  without  unloading  or  reducing  weights. 

At  Whampoa  there  are  two  docks  on  good  firm  ground,  with  ample  depth  of 
fresh  water  at  the  edge  of  the  dock  walls,  which  might  be  again  made  useful. 
They  are  now  much  decayed.  The  site  is  excellent.  The  entrance  to  the 
river  could  be  defended  at  Bocca  Tigris,  and  of  course  there  are  many  advan- 
tages in  having  a  fresh  water  dock  and  anchorage.  Docking  iron-bottomed 
vessels  once  a  year  is  not  sufficient,  and  the  ships  of  the  fleet  (Chinese)  are, 
one  and  all,  so  much  pitted  and  eroded  that  in  a  brief  while  the  injury,  which 
is  of  a  most  serious  kind  and  essentially  structural,  will  become  painfully  mani- 
fest. In  any  case,  the  position  of  Port  Arthur  is  scarcely  adequate  for  the 
.Pei-yang  fleet.  The  defensive  works  are  admirable,  but  it  would  not  be  diffi- 
cult to  blockade  the  port,  and  few  or  no  supplies  are  obtainable  from  the  main- 
land. At  Weihai  the  Chinese  have  an  excellent  position  for  an  arsenal  and 
docks.  The  harbor  is  good,  and  at  the  rear  are  all  the  resources  of  the  prov- 
ince of  Shantung.  At  Chiao  Chow  the  natural  advantages  are  very  great  and 
fit  it  admirably  for  a  naval  port  of  the  first  class.  The  basin  is  large,  deep, 
and  accessible ;  the  port  sheltered  from  wind ;  there  is  abundance  of  fresh 
water,  cattle,  provisions,  etc.,  to  be  obtained,  and  at  no  great  cost  an  old  canal 
could  be  widened  and  deepened  to  allow  the  passage  in  all  weathers  of  vessels 
of  18  feet  draught  from  one  side  of  the  province  to  the  other. 

October  21.    The  Severn. 

This  new  fast  cruiser  of  the  Mersey  class  is  built  of  steel,  has  displacement 
of  3550  tons,  I.  H.  P.  6000 ;  speed,  i8  knots  ;  steel  protective  deck.  Armament 
is  two  8-inch  B.  L.  R.  and  ten  6-inch  B.  L.  R.  on  Vavasseur  fittings,  3  rapid  fire 
guns,  and  a  strong  equipment  of  machine  guns,  and  four  Whitehead  torpedo 
tubes.     The  total  cost  of  the  ship  is  about  ;f  240,000. 

Messrs.  Kirkaldy's  reports  on  the  steam  pipe  of  the  Elbe. 

Contain  elaborate  tables  of  tests  made  of  different  parts  of  the  pipe.  Cause 
of  the  explosion  undetermined. 

The  calorific  value  of  coal. 
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Editorial  explaining  why  the  present  method  of  determining  this  valoe  either 
by  the  chemical  formula  or  by  the  calorimeter  is  unsatisfactory,  and  suggesting 
further  experiments. 

Torpedo  boats  for  Spain,  Azor  and  Halcon,  by  Yarrow  &  Co. 

They  are  135  feet  long  and  14  feet  beam.  I.  H.  P.  1550.  With  displacement 
of  17  tons,  one  made  23.5  and  the  other  24  knots  for  2)1[  hours.  The  strength 
of  the  hulls  is  much  greater  than  that  of  previous  boats,  the  latter  having  been 
found  too  weak. 

October  28.  The  Reina  Regente ;  illustrated ;  further  par- 
ticulars. 

Length  on  water  line,  317  feet;  beam,  50  feet  7  inches  ;  depth  moulded,  32 
feet  6  inches  ;  normal  displacement,  4800  tons  ;  deep  load  displacement,  5600 
tons;  radius  of  action,  5900  knots  at  11.6  knots  per  hour.  A  remarkable 
feature  is  the  rudder  of  the  Thompson  &  Biles  patent.  It  has  an  area  of  230 
square  feet,  and  is  probably  the  largest  ever  fitted  to  a  war  ship.  When  the 
vessel  was  going  at  19  knots  it  turned  a  half  circle  in  i  minute  and  23  seconds, 
and  a  complete  circle  in  2  minutes  and  58  seconds ;  the  diameter  of  the  circle 
being  350  yards.  • 

November  4.    Recent  cruiser  design. 

Comparison  of  the  Reina  Regente  and  Aurora  to  illustrate  the  advantage  to 
be  derived  by  using  a  protective  deck  instead  of  the  armor  belt. 

November  ii.  Calorific  value  of  coal;  editorial.  Liquid  fuel  on 
the  Thames. 

Comparison  of  the  oil  with  coal  on  same  boat,  using  a  new  form  of  injector 
which  does  away  with  the  noise  generally  accompanying  oil  burning. 

November  18.    The  preservation  of  iron  and  steel  ships. 

While  Portland  cement  wash  has  proved  fairly  satisfactory  for  inner  bottoms, 
water  ballast  tanks,  and  such  parts,  a  mixture  of  Stockholm  tar  and  Portland 
cement  is  better.  The  surfaces  must  be  free  from  oxidation  and  quite  dry. 
They  are  first  coated  with  the  tar  and  at  once  sprinkled  with  dry  cement  powder 
as  much  as  will  stick  to  the  tar.  The  tar  and  cement  amalgamate  and  slowly 
set  quite  hard  and  waterproof.  The  corrosion  of  the  metal  takes  place  most 
under  the  engines  and  boilers.  Uncovered  decks,  if  not  much  trodden  on,  also 
corrode  rapidly.  Frequent  scaling  is  better  than  painting  with  black  varnish 
or  coal  tar. 

December  2. 

Dr.  Dieterici  recently  made  experiments  to  determine  the  mechanical  equiv- 
alent of  heat  by  the  indirect  electrical  method.  As  the  result  he  found  the 
mechanical  equivalent  to  be  424.4  and  424.2  calories,  these  values  being  each 
the  mean  of  a  series  of  experiments  in  which  the  highest  and  lowest  values 
found  differed  but  little  from  the  mean. 

December  23.  Official  trial  of  the  Nordenfeldt  submarine  vesseL 
The  Nordenfeldt ;  editorial.  The  strength  of  copper  steam  pipes ; 
elaborate  table  of  tests. 

December  30.     Compound  engines ;  editorial. 
January  6,  1888.    Editorial :   The  progress  and  practice  of  engi- 
neering. 

As  to  the  use  of  steel  in  the  shape  of  castings  and  large  forged  masses  great 
progress  has  been  made  in  this  country.  Nothing  stands  in  the  way  of  the 
extended  use  of  steel  for  castings  instead  of  iron,  save  its  cost,  and  that  does 
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not,  for  the  moment,  seem  likely  to  be  redaced.  It  is  a  remarkable  coincidence  , 
that,  although  steel  crank  shafts  are  giving  great  satisfaction,  tbe  experience 
had  hitherto  with  steel  propeller  shafts  of  large  size  is  not  encouraging.  The 
most  noteworthy  feature  in  marine  engineering  is  the  construction  of  certain 
new  ocean  steamers  which  are  to  dwarf  into  insignificancy  even  such  magnifi- 
cent racers  as  the  Umbria  and  Etruria.  There  are  to  be  in  all  four  of  these. 
Two  are  being  constructed  by  Thompson  8c  Co.,  Clydebank,  for  the  new  Inman 
&  International  Co.  They  are  to  have  a  displacement  of  10,000  tons  and  to  be 
called  the  City  of  Paris  and  the  City  of  New  York,  and  one  will  be  ready  for 
the  summer  trade  in  1888.  They  will  be  525  feet  long  on  the  water  line,  560  feet 
over  all,  and  with  beam  of  62  feet.  The  Umbria  and  Etruria  are  500  feet  by 
57  feet  beam.  The  engines  of  the  Umbria  and  Etruria  are  of  the  ordinary 
compound  type  with  one  H.  P.  and  two  L.  P.  cylinders,  and  have  each  72 
furnaces  and  burn  about  320  tons  of  coal  per  day.  The  City  of  Paris  and  the 
City  of  New  York  will  have  twin  screws,  and  I.  H.  P.  18,000  with  forced 
draught.  Two  steamers  very  similar  will  be  constructed  by  Harland  &  Wolf 
for  the  White  Star  Co.  As  the  result  of  the  use  of  forced  draught  and  the 
triple  expansion  system,  the  grate  surface  in  the  new  boats  will  be  less  than 
that  of  the  Etruria,  although  the  power  will  be  50  per  cent  greater.  A  remark- 
able ship,  the  Lahn,  has  been  built  for  the  North  German  Lloyd  Co.  She  is  of 
5500  gross  tonnage.  The  most  noteworthy  feature  is  the  machinery.  The 
engines  are  the  largest  triple  expansion  ever  yet  built  There  are  five  inverted 
cylinders  and  three  cranks.  The  ship  made  19.46  knots  on  the  measured  mile 
and  iS)(  knots  on  a  six  hours'  run. 

The  forced  draught  system  has  made  steady  although  slow  progress  during  the 
year,  and  promises  to  have  more  extended  adoption.  The  experiments  carried 
out  with  the  Celtic  are  especially  interesting.  She  is  fitted  with  ten  boilers  ; 
two  of  these  have  been  shut  off,  and  with  the  remaining  eight  and  forced 
draught  she  has  kept  time  on  her  Atlantic  voyage  perfectly.  The  most 
remarkable  improvement  recently  effected  in  boiler  construction  is  no  doubt 
the  ribbed  furnace  made  by  Sir  John  Brown  &  Co.  The  furnace  plates, 
instead  of  being  corrugated,  are  stiffened  by  raised  ribs  spaced  several  inches 
apart  and  running  around  the  flues. 

The  following  steam  trials  of  new  naval  vessels  have  taken  place : 

L  H.  P. 

".739 
12,585 

8.739 
8.670 

8,876 
9,220 
5.886 
S.756 
3.850 
3.816 
3.700 

3.698 
3.944 
3.824 
3.360 
2,872 
1,291 
i»os3 
1.023 
1,052 

4^230 
2,090 


LoAd 

Name. 

Type. 

Displacement. 

Camperdown, 

Twin  screw  armor-plated 

battle  ship. 

10,000 

Anson, 

«4 

4« 

44 

10,000 

Orlando, 

<« 

t« 

cruiser. 

5.000 

Undaunted, 

•  • 

<• 

44 

S,ooo 

Australia, 

«« 

<* 

44 

5,000 

Galatea, 

«4 

<« 

44 

5.000 

Thames, 

•  < 

cruiser. 

3.550 

Forth, 

44 

4< 

3.550 

Archer, 

«< 

44 

1.770 

Brisk, 

«« 

44 

1.770 

Cossack, 

•1 

4« 

1.770 

Mohawk, 

*« 

41 

1.770 

Porpoise, 

** 

44 

1.770 

Tartar, 

«l 

44 

1,770 

Fearless, 

«« 

44 

1,600 

Rattle-snake, 

•« 

torpedo  gunboat, 

450 

Rattler, 

Single  screw  gunboat, 

71S 

Wasp, 

•« 

44 

71S 

Lizard, 

«« 

44 

715 

Bramble, 

4* 

44 

71S 

Malabar, 

«« 

troop  ship, 

6,211 

Buzzard, 

Twin  screw 

gun  vessel. 

1,170 
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We  cannot  condade  oar  brief  notice  of  the  progress  of  marine  engineering 
without  alluding  to  the  paradoxical  bat  none  the  less  certainly  tme  resnlts 
obtained  by  Mr.  Kirkaldy  with  his  apparatus  for  heating  feed  water  with  live 
steam  taken  direct  from  the  boiler.  [A  table  is  gi^en  showing  the  saving  in 
tons  of  coal  claimed  to  be  due  to  the  fitting  of  these  heaters  on  fear  steam- 
ships.] W.  F.  W. 

ENGINEERING. 

October  21,  1887.  Defects  in  the  design  of  war  ships;  editorial. 
Steam  pipe  explosion  on  the  Elbe. 

October  28.    The  Russian  navy. 

The  Russian  naval  authorities  are  placing  petroleum-burning  fomaces  in  the 
ironclad  Tchesme  which  is  approaching  completion  at  SebastopoL  The  dis- 
placement of  the  ship  is  upwards  of  10,000  tons,  and  her  armor  16  inches  thick. 

The  steam  pipe  explosion  on  the  Elbe. 

November  4.  The  Brock  quadruple  expansion  engines;  they 
are  to  work  with  180  pounds  steam  pressure.  The  Elbe  ex^osion. 
The  engines  and  boilers  of  H.  M.  S.  Orlando ;  illustrated.  Defects 
in  the  design  of  war  ships.     Trials  of  Russian  torpedo  boats. 

November  ii.    H.  M.  S.  Galatea. 

Twin  screw  armored  cruiser.  Measured  mile  speed  19  knots.  Weight  of 
machinery  770  tons,  or  1.67  cwt.  per  I.  H.  P.     I.  H.  P.  9221. 

November  25.    Engines  of  H.  M.  S.  Orlando;  illustrated. 

December  9.  Remarkable  failure  of  steel  boiler  plate  made  by 
the  Witcowitz  Iron  Co.,  Moravia. 

Some  cracked  before   steam  was  raised,  some   after  two  days'  work,  and 

others  after  three  months. 

December  16.  Quadruple  expansion  engines,  to  work  with  170 
pounds  steam.  The  bursting  of  the  Elbe's  pipe ;  letter  to  editor* 
A  new  torpedo  boat.    The  French  navy. 

According  to  a  report  of  M.  Menard  Dorian,  the  French  navy  comprises  386 
[393  ?  W.]  vessels  of  all  kinds,  viz :  18  first-class  ironclads,  19  ironclad 
cruisers,  9  ironclads  used  for  coast  guard  purposes,  4  ironclad  ganboats,  i 
ironclad  floating  battery,  9  battery  cruisers,  9  first-class  cruisers,  ii  second- 
class  cruisers,  15  third-class  cruisers,  15  first-class  despatch  boats,  31  second- 
class  despatch  boats,  r6  despatch  boats  also  available  for  transport  purposes, 
8  despatch  boats  also  available  as  torpedo  boats,  16  unarmored  gunboats,  is 
chaloupes  each  carrying  a  gun,  11  steam  chaloupes,  10  torpedo  boats  for  the 
open  sea,  62  first-class  torpedo  boats,  41  second-class  torpedo  boats,  7  vedette 
torpedo  boats,  10  first-class  transports,  10  second-class  transports,  4  third- 
class  transports,  13  sailing  ships,  29  ships  used  for  fishing  protection  par* 
poses,  and  3  training  ships.  The  aggregate  value  of  this  fleet  is  estimated 
at  ;f  12,741,216.  The  French  marine  has  been  engaged  durine  1887  upon  the 
construction  of  no  fewer  than  92  vessels,  viz :  8  first-class  ironclads,  4  ironclad 
gunboats,  i  ironclad  cruiser,  2  battery  cruisers,  3  first-class  cruisers,  2  second- 
class  cruisers,  6  third-class  cruisers,  i  torpedo  gunboat,  3  despatch  boats,  t 
torpedo  despatch  boats,  54  other  torpedo  boats,  3  despatch  boats  also  avail- 
able as  transports,  i  transport  properly  so  called,  and  2  sailing  frigatea.  In 
the  course  of  1888  further  new  vessels  will  be  undertaken  to  an  estimated 
>£  ;f  1,840,000. 
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December  23.  Steam  pipe  explosion  on  the  Elbe;  report  of 
Lloyds  Chief  Engineer  Surveyor. 

The  cause  was  defective  brazing  not  discoverable  by  the  hydraulic  test. 

Defective  designs  of  war  ships ;  editorial.  Disastrous  boiler  ex- 
plosion. 

Due  to  external  corrosion  where  boiler  rested  on  brickwork. 

Miscellanea. 

According  to  a  German  authority,  the  lines  of  a  drawing  made  in  Indian  ink 
can  be  prevented  from  washing  down  in  the  process  of  coloring  by  mixing  the 
ink  with  a  two  per  cent  solution  of  potassium  bichromate  instead  of  ordinary 
water.  The  potassium  bichromate,  under  the  action  of  light,  forms  an  insoluble 
Compound  with  the  size  with  which  the  ink  is  prepared.  W.  F.  W. 

INSTITUTION  OF  MECHANICAL  ENGINEERS. 

October,  1886.    On  triple  expansion  marine  engines. 

February,  1887.  On  triple  expansion  marine  engines;  ad- 
journed discussion.  W.  F.  W. 

JOURNAL  OF  THE  ASSOCIATION  OF  ENGINEERING  SOCIETIES. 

Volume  VI,  No.  11,  November,  1887.  Use  of  horizontal  tele- 
scope for  determining  differences  of  latitude  and  longitude,  by  Prof. 
Stockwell. 

Describing  a  new  instrument  and  advocating  its  use. 

Hydraulic  motion. 

A  paper  by  Samuel  McElroy,  on  modes  of  motion  of  liquids. 

No.  12,  December.  The  index  department,  containing  73  pp.  of 
references  to  every  variety  of  subject  interesting  to  engineers,  forms 
the  major  part  of  this  number,  and  is  a  valuable  reference  list. 

i~i*  S*  iC. 

JOURNAL  DU  MATELOT. 

December  17,  1887.  An  article  on  the  use  of  antipyrine  as  an 
antidote  for  sea-sickness. 

This  subject  has  been  presented  to  the  Academy  by  Mr.  Brown-S^quard, 
and  contains  several  experiences  (60)  of  Mr.  Eugene  Dupuy,  showing  the  effect 
of  this  medicine  as  taken  either  internally  or  as  a  subcutaneous  injection. 

December  31.  Experiments  outside  the  port  of  Havre  with  oil 
on  the  heavy  seas. 

January  14,  1888.  Rockets  charged  with  oil  for  use  in  heavy 
seas;  invention  of  Mr.  W.  Meissel;  experiments  with  same. 

THE  JOURNAL  OF  THE  ROYAL  UNITED  SERVICE  INSTITUTION. 

Volume  XXXI,  1887.  The  accuracy  of  field  range  finders. 
Maignen's  patent  filtre  rapide  for  the  use  of  troops,    .^onmunition 
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cninmn§,  Klodcs^es  under  exisdo^  oocu&kxis  of  warfiire.  Fisms  cf 
mofjflti^n  l^oxtcxtd  by  nettings  a^^ainst  tocpedo  attack,  to  be  ntil'fgrd 
tn^/r^,  e3ip<:ciaily  by  a  blockading  squadron.  Saggested  improvements 
in  clwri  tahl<^  by  Lieutenant  Marx,  R.  N. ;  the  table  constructed  by 
Lieutenant  Ross,  U.  S.  N.,  some  years  since,  seems  identical  with  the 
one  here  su^^gested.  Naval  reftwrm.  The  new  frontier  of  France 
Recent  changes  in  the  German  army.  Lines  of  communicatioo  in 
m^xlern  war.  Reports  upon  changes  and  progress  in  military  matters 
in  the  continental  armies  during  i8S6.  The  weight  carried  by  the 
soldier  in  European  armies. 

rkOCRKOINGS  OF  THE  ROYAL  ARTILLERY  INSTITUTION.  WOOL- 
WICH. 

VoLfJMK  XV,  No.  12,  1887.  Photographic  instantaneous  shutters. 
Metho<l  of  calculating  trajectories.  CSS. 

MKCHANICAL  ENGINEER. 

AuouftT  13,  1887.     The  steam  yacht  Now  Then. 

Thin  iftnn^A,  considering  her  displacement,  is  the  fastest  in  the  world.  No 
yathtf  torpedo  boat,  or  other  steam  craft  of  81  feet  length  on  the  water  line  and 
10  letfi  \ft%m  has  ever  achieved  the  same  speed.  Recent  torpedo  boats  abroad 
hav0  run  mart  Icnots  on  the  measured  mile  and  made  more  speed  for  short 
distances,  but  these  boats  are  150  feet  long,  with  corresponding  displacements, 
snd  tspstity  to  carry  power.  The  Now  Then  has  a  record  of  24  miles  per 
hour  tor  seven  consecutive  hours,  and  this  on  her  first  trip  of  any  distance. 
Thfi  dimensions  are:  hull,  over  all,  86  feet;  water  line,  81  feet;  beam,  10 
f#^t }  draft,  ^  Inches  ;  displacement,  19  tons  net  Engines  triple  ezpansioiiy 
Hffrrffsf.hoff  boiler,  steam  pressure  250  pounds. 

AtKJtJMT  37.    The  Now  Then. 

Ths  spsffd  given  in  the  previous  number  should  have  been  23.002  knots  at 
thif  mean  of  six  runs  over  the  measured  mile. 

Skptkmiikk  34.    Successful  trial  of  the  U.  S.  S.  Boston. 

Thf*  tow  spnf  d  Rtlslned  is  attributed  to  the  fact  that  the  vessel  has  not  been 
do(  k#d  for  A  yuar  and  has  been  lying  in  foul  water.  The  excess  of  I.  H.  P. 
ov#r  I  hat  altnlnrd  by  the  Atlanta  is  ascribed  to  the  increased  amount  of  coal 
buritfd  pnr  ii(|.  ft.  of  grate.  From  7.10  A.  M.  to  7.30  P.  M.  the  engines  were 
III  roitiliMiouH  oprratlon  and  not  once  slowed  for  heating  or  adjustment.  There 
WHS  no  wstrr  rsirled  over  into  the  cylinders,  and  the  temperature  of  the  fire 
room  WNM  iitodrtate,  from  90°  to  100®  F.  Air  pressure,  one  inch  of  water.  The 
niNRlunim  I.  II.  1*.  was  lajc  per  sq.  ft.  of  grate,  and  the  average  11.34  per  sq. 
ft.  of  giNlP.  The  ronl  usrcl  was  **  New  Kiver'*  bituminous.  It  was  of  excel- 
Unt  (juslltv,  but  too  fine  to  give  the  best  results.  The  averages  were:  steam, 
R7.0  pouiuls  1  vttcuum,  95.1  Inches;  revolutions,  72.3  per  minute;  L  H.  P., 
instil  #itglnf«s,  .^vt•^'l  f>  it*  !*••  Auxiliary  ensines,  325;  grate  surface,  333.2 
sq.  ft.  I  nipan  diaught,  17  foot  amidship;  displacement,  3041  tons;  speed,  13.8 
knotM. 

()(  TDIIKK  8. 

Thf>  Ssidfgna,  sn  Itallsn  twin  screw  Ironclad,  is  to  have  triple  expansion 
tngiiivs  ol  i5,(HH)  I,  11.  r.,  by  far  the  largest  amount  afloat  in  any  vesseL  Each 
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screw  has  two  sets  of  engines  attached,  one  of  which  can  be  disconnected  when 
low  powers  are  needed. 

October  22.     High  speed  steam  launch  Buzz ;  illustrated. 

The  Buzz  has  ran  over  a  measured  mile  repeatedly  in  2  minutes  30  seconds, 
and  is  capable  of  sustaining  this  speed  as  long  as  the  coal  holds  out.  She  can 
be  driven  at  a  higher  speed,  i,  e,  a  mile  in  2  min.  8  sec.  The  dimensions  are  : 
length,  50  feet  over  all ;  beam,  6  feet  6  inches ;  4  feet  10  inches  at  water  line ; 
depth,  3  feet;  draught  forward,  9  inches  ;  aft,  16  inches.  Area  of  immersed 
midship  section,  4  feet  6  inches.  Boiler  of  locomotive  type,  to  carry  150 
pounds  pressure,  with  forced  draught  in  closed  ash  pit.  Coal  capacity,  i|^ 
tons,  enough  to  steam  800  miles  at  10  miles  per  hour.  The  piston,  rod,  etc., 
are  of  steel.  Total  weight  of  engine  complete  is  703  pounds.  Weight  of 
machinery,  boilers,  etc,  4700  pounds.  The  I.  H.  P.  is  160,  or  about  29  pounds 
per  I.  H.  P.  The  I.  H.  P.  per  ton  of  displacement  is  nearly  three  times  that 
ever  developed  in  any  boat  afloat.  The  engines  run  at  600  revolutions  without 
heating  or  pounding.  The  hull  is  made  with  oak  frames  and  cedar  planking. 
Displacement,  3}^  tons.  The  development  of  the  designer's  (Mr.  Mosher) 
new  boat,  100  feet  long,  12  feet  beam,  and  2000  I.  H.  P.,  will  be  looked  for 
with  great  interest. 

November  5.    The  Ariete ;  illustrated. 

The  vessel  is  147  feet  6  inches  long  ;  14  feet  6  inches  beam ;  has  twin  screws 
and  compound  engines,  and  water  tube  boiler.  The  average  pressure  is  152 
pounds;  revolutions,  395;  I.  H.  P.  1550;  speed,  24.9  knots  for  two  hours  con- 
tinuously.    Builders,  Thornycroft  &  Co.,  for  the  Spanish  Government 

December  3.  Light  steam  engines  for  high  speed  launches; 
editorial.  W.  F.  W. 

THE  engineer  (FORMERLY  MECHANICAL  ENGINEER). 

January  15,  1888.  The  Chicago,  U.  S.  N. ;  report  of  the  official 
steam  trial.     (See  Prof.  Notes.)  W.  F.  W. 

m6moires  de  la  soci6t6  des  ing6nieurs  civils. 
November,  1887. 

This  number  contains  an  analytical  discussion  of  the  formula  for  condensa- 
tion of  vapors  in  terms  of  surface  exposed  and  difference  of  temperature 
between  surfaces. 

December. 

Contains  an  interesting  paper  on  the  electric  light  companies  in  this  country  ; 
giving  a  synopsis  of  the  installations  of  each  and  their  extent.  S.  M. 

MITTHEILUNGEN  AUS  DEM  GEBIETE  DES  SEEWESENS. 

Volume  XV,  No.  11.  Protection  of  merchant  vessels  during 
war,  by  Captain  P.  H.  Colomb,  R.  H.,  United  Service  Institution. 
English  fleet  manoeuvres  in  1887.  Merits  and  demerits  of  the  differ- 
ent ways  of  protecting  modern  cruisers,  by  J.  H.  Biles  (Institution  of 
Naval  Architects).  Minor  Notices: — The  caisson  of  the  Kowloon 
Docks,  Hong  Kong.  Chinese  men-of-war.  Launch  of  the  English 
ironclad  TraJ^gar.    Newly  launched  vessel  of  the  Imperial  German 
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Navy.  Launch  of  the  French  sailing  frigate  Melpomfene.  Trans- 
portation by  rail  of  a  torpedo  boat  in  France.  The  Russian  Navy. 
Copying  of  drawings.  Large  steel  castings.  Trial  firing  with  a  new 
rapid  firing  cannon  (English). 

No.  12.  Photogrammetrie  and  its  uses  in  surveying ;  2dartic]e; 
treats  of  apparati  used  for  getting  perspectives  mechanically  (trikolo- 
graph  and  perspectograph),  by  Professor  F.  SchifTner.  Advantages 
and  disadvantages  of  the  different  kinds  of  armor  used  in  modem 
vessels  of  war  (from  Engineer),  Electric  light  on  board  new  cruiser 
(Lieutenant  J.  B.  Murdock,  tJ.  S.  N.).  Steel  anchors  and  cables 
(from  the  English).  Apparatus  for  closing  water-tight  doors  from 
any  place  by  means  of  electricity  (from  the  English).  Experimental 
firings  by  Krupp  (from  Deutsche  Heereszeitung).  Bellit  (from 
Revue  Maritime),  Aluminium  bronze  for  guns  (from  the  American 
by  Alfred  Cowles).  Armstrong  70-pound  rapid  firing  cannon  (y^rf- 
miraliy  and  Horse  Guards  Gazette),  Launch  of  the  French  despatch 
boat  Bengali  ( Yacht),  The  English  turret  vessel  Trafalgar.  New 
French  cruisers.  Notes  about  the  Spanish  navy.  Yarrow's  latest 
torpedo  boat  of  the  second  class.  Armored  vessels  for  the  U.  S. 
Navy.  Italian  torpedo  boats.  Italian  torpedo  stations.  Regulations 
for  the  Russian  torpedo  depot  at  Sebastopol.  Observations  for  dip 
at  sea.  Desmazure's  accumulator  and  its  use  on  board  of  an  elec- 
tric boat  in  France.  The  fastest  merchant  steamers.  Notes  on  Litera- 
ture : — The  German-Danish  war,  by  the  General  Staff.  Bretschneider's 
arithmetic  and  algebra.  The  Marshall  islands.  Charts  of  Africa  from 
the  time  of  Herodotus  to  the  present  day. 

Voyaee  of  H.  M.  S.  Zrinyi  to  West  India  via  Malta,  Tangier,  and 
Teneriflfe  in  1885- 1886. 

This  is  a  supplement  to  No.  11,  Mittheilungen  aus  dem  Gebiete  des  Seewes- 
ens,  and  is  written  by  order  of  the  Austrian  Navy  Department,  by  Captain 
Jerolim  Freiherrn  von  Benko.  This  book  is  a  very  complete  description  of 
the  voyage  of  the  vessel  and  the  ports  visited.  It  gives  historical,  commercial, 
and  hydrographic  information,  and  would  be  a  valuable  book  for  any  who 
intend  to  visit  these  ports.  £.  H.  C.  L. 

NORSK  TIDSSKRIFT  FOR  SOVAESEN. 

Fifth  Annual  Series,  No.  5.  Treatise  on  maritime  manceuvres 
and  exercises  in  the  Navy,  by  Lieutenant  Falsen.  Armament  of 
the  gunboats  Gor  and  Tyr,  by  Lieutenant  Morch.  Deviation  curve, 
taken  from  the  English.  Captain  Bergen*s  graphic  method.  Cruises 
of  naval  vessel  in  1886,  by  Captain  Larsen.  Miscellaneous:  The 
English  Navy.  A  new  English  torpedo  boat.  English  gunboats 
Rattler  and  Wasp.  New  torpedo  boat  (all  from  English  sources). 
Official  communications. 

No.  7.  Submarine  boats  and  their  use  in  future  maritime  wars 
(compiled  from  German  and  English  sources).  The  new  French 
"  Bateau  camera,"*  (from  Cosmos),  South  Polar  Sea  (from  Cosmos). 

*  This  is  understood  to  be  a  description  of  a  new  class  of  gunboati. 
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Incidents  during  the  years  of  war.  Patriotic  self-sacrifice.  On 
changes  in  the  present  system  of  vessels'  lights.  Miscellaneous :  The 
largest  gun  in  the  world.  New  governor  for  steam  engines.  The 
pneumatic  gun  in  the  United  States.  The  new  Spanish  ironclad 
relayo.  Rigging  or  no  rigging  for  men-of-war.  Official  communi- 
cations. 

Sixth  Annual  Series,  Nob.  i  and  2.  Theory  of  equilibrium  of 
vessels,  by  J.  S.  Rasmussen,  Professor  of  Mathematics  at  the  Naval 
School.  Naval  organization  and  administration,  by  Lieutenant 
Bowesen.  Jubilee  review  at  Spithead  (^Revue  Maritime  et  Coloniale), 
Sham  attacks  of  English  harbors,  after  Engineering.  Miscellaneous: 
New  American  men-of-war.  Brennan  torpedoes.  Book  reviews. 
Official  communications. 

Seventh  Annual  Series,  Third  Pamphlet.  Theory  of  the 
equilibrium  of  vessels,  by  Asst.  Prof.  Rasmussen;  continued  from 
last  issue.  How  can  our  third-class  gunboats  be  made  useful  vessels? 
by  Premier  Lieutenant  Pach.  The  devioscope ;  after  the  English, 
by  Lieutenant  of  Reserves  Muller.  Merchant  marines  of  different 
countries,  with  their  latest  increase;  from  the  English.  Steering 
directions,  fog  signals,  and  stern  lights ;  from  the  Nautical  Maga- 
zine, Miscellaneous  articles :  The  English  armorclad  Trafalgar. 
The  French  fleet.    A  Chinese  squadron.    The  new  Armstrong  gun. 

E.  rl.  C  L. 

REVUE  DU  CERCLE  MILITAIRE. 

October  23,  1887.  The  Spanish  navy.  The  Italian  expedition 
to  Abyssinia. 

October  30.  The  submarine  torpedo  boat  Nordenfelt.  Launch 
of  the  Sandfly  and  Spider.     Reorganization  of  the  Spanish  army. 

November  6.  Torpedo  boats  of  the  English  navy  (tables). 
Experiment  with  optical  telegraphy  by  means  of  an  anchored  lumi- 
nous balloon. 

November  13.     Experiments  in  England  with  the  magazine  rifle. 

November  20.  The  part  taken  by  horse  batteries  in  a  campaign; 
their  instruction  in  time  of  peace. 

November  27.    The  same  continued.     The  camp  at  Moscow. 

December  4.  Photographing  from  a  balloon,  showing  a  photo- 
lithograph  of  a  photograph  taken.     The  German  torpedo  boats. 

December  ii.    The  ironclad  Catherine  H. 

December  18.    Field  fortifications  and  the  new  torpedo  shells. 

December  25.    Field  fortifications  and  the  new  torpedo  shells. 

January  i,  1888.  Experiments  in  photographing  projectiles 
during  flight.  The  German  navy  at  the  beginning  of  1888.  Ex- 
periments with  gelatine  dynamite  and  rhexite. 

January  8.    The  AHdad  compass  of  Lieutenant-Colonel  Peign6, 
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with  plates  and  explanations.    A  new  tool  for  use  in  the  English 
army,  invented  by  Major  Underwood. 

This  is  a  species  of  entrenching  tool  which,  when  not  in  ase,  is  worn  as  a 
breastplate,  and  protects  up  to  200  metres ;  its  weight  does  not  exceed  two 
pounds  seven  ounces. 

The  maritime  section  devoted  to  torpedoes  and  submarine  mines 
at  Canton,  China.    The  Italian  navy  at  the  beginning  of  1888. 

January  15.     Russian  artillery. 

January  22.  Replacing  ammunition  on  the  battlefield.  Duels  in 
the  German  army.  The  Nordenfelt  submarine  boats.  Experiments 
in  Sweden. 

January  29.  Fortifications  as  opposed  to  the  new  artillery.  The 
military  and  naval  schools  at  Tien-Tsin.  The  Russian  fleet  in  the 
Black  Sea.  D.  H.  M. 

REVUE  maritime  ET  COLONIALE. 

November,  1887.  Indicator  of  movement  or  speed  controller  of 
marine  engines.  First  attempt  of  the  French  to  establish  themselves 
in  Algiers  (1664).  Voyage  in  Senegambia.  Combined  operations 
of  land  and  sea  forces.  Historical  studies  on  the  French  navy.  Notes 
on  Madagascar.  Chronicle :  English  Navy :  Tlie  Forth ;  Cruisers  in 
the  reserve ;  Launch  of  the  Trafalgar ;  Officers  of  the  reserve.  U.  S. 
Navy:  The  new  American  ships.  Russian  Navy:  New  ironclads. 
German  Navy:  The  Ariadne.  Chinese  Navy:  A  naval  division. 
Torpedo  boats :  The  English  cruising  torpedo  boat  Tartar ;  the  tor- 
pedo-dispatch boats  Sandfly,  Spider,  and  Grasshopper.  Artillery : 
New  Armstrong  ^uns.  Canals :  Lighting  the  Suez  Canal ;  the  Man- 
chester Canal.  Engines :  Instantaneous  production  of  steam*  Nav- 
igation :  New  routes  of  communication  with  the  far  Elast.     • 

December.  The  railroads  of  Tonkin.  Combined  operations  of 
land  and  sea  forces.  Voyage  in  Senegambia.  Campaign  of  Rio 
Janeiro  during  171 1.  Chronicle :  Spanish  Navy:  The  Reina  Regente. 
U.  S.  Navy :  The  Buzz,  steam  launch  of  great  speed.  Artillery : 
The  American  pneumatic  cannon.  Canals :  The  Interoceanic  Nica- 
ragua Canal.  Geographical :  Thursday  Island.  Engines :  Quadruple 
expansion.  Harbors :  The  dry  dock  at  Esquimault  Life  saving : 
A  new  life  boat.  Telephonic  communication  between  boats.  Tor- 
pedo boats,  new  type  of  small.  Voyages :  English  exploration  of  the 
South  Pole. 

January,  1888.  Notes  on  Madagascar.  The  Brennan  torpedo. 
Tonquin  in  1883.  Voyage  in  Senegambia.  Chronicle :  The  German 
cruiser  Princess  Wilhelm.  Loss  of  the  English  gunboat  Wasp. 
Trial  of  the  Galatea.  The  gunboat  Bramble.  Defense  of  coaling 
stations.  New  (U.  S.)  system  of  coast  defenses.  Russian  gunboats» 
type  Terets.  Black  Sea  cruisers.  New  Turkish  ships.  New  method 
for  preserving  iron  and  steel  keels.    The  shell  of  the  U.  S.  pneu- 
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• 

matic  gun.  Shells  charged  with  anaesthetic  compounds.  Wire 
wound  guns.  English  rapid-fire  guns.  New  type  of  English  tor- 
pedo. Cannon  on  disappearing  carriages.  Plans  for  new  (U.  S.) 
torpedo  boat.  Trial  of  the  submarine  torpedo  boat  Nordenfeldt. 
The  Berdan  torpedo  and  the  Zalinski  shell.  D.  H.  M. 

REVISTA  MARITIMA  BRAZILEIRA. 

July  to  September  (inclusive),  1887.  Experiments  with  oil  at 
the  shipwreck  of  the  Rio  Apa,  which  was  lost  on  the  bar  of  the  Rio 
Grand  do  Sul ;  also  in  the  case  of  the  steamer  Moidart  in  the  roads 
of  Madeira ;  the  Emily  F.  Whitney  caught  in  a  hurricane,  and  of  the 
Palos  on  her  trip  from  Nagasaki  to  Yokohama.  The  English  navy. 
External  ballistics,  preliminary  definitions.  Krupp  and  de  Bange 
compared.  Organization  of  the  meteorological  service  in  Europe. 
An  article  on  the  use  of  oil,  by  Lieutenant  AiTonso  Livramento,  of 
the  Brazilian  navy. 

October.  External  ballistics,  movements  of  oblong  projectiles. 
The  English  navy.  Theory  of  submarine  mines,  by  Friedrih 
Jedhczaka.     Notice  to  navigators.  ^  D.  H.  M. 

RIVISTA  DI  ARTIGLIERIA  E  GENIO. 

November,  1887.  Fortifications  and  siege  operations:  Defensive 
war ;  forts ;  factors  of  resistance ;  type  of  works ;  .general  plans  of 
forts ;  line  of  fire ;  security  and  solidity  of  forts ;  mountain  defense ; 
coast  defense.  Summarized  description,  with  plans,  of  the  military 
school  at  Messina.  Indirect  firing  in  field  artillery  practice.  Article 
on  Italian  field  artillery.  Notices:  Italy;  cable  traction  on  canals 
and  rivers.  Austria:  adoption  as  an  infantry  arm  of  the  Mann- 
licher  8  mm.  rifle.  Belgium :  experiments  in  aerial-electric  signalling 
at  Antwerp. 

December.  Relation  between  charges  and  initial  velocity;  a 
mathematical  essay.  The  Maxim  gun,  wiih  description  and  plates; 
comparison  of  the  Gardner,  Catling,  Nordenfeldt,  Hotchkiss,  and 
Maxim  guns.  Historical  sketch  of  the  progress  of  aeronautics.  Con- 
tinuation of  article  on  Italian  field  artillery.  J.  B.  B. 

RIVISTA  MARITTIMA. 

November,  1887.  The  Black  Sea:  a  military,  geographical 
study  of  this  body  of  water,  the  Sea  of  Marmora,  and  the  connecting 
straits ;  containing  hydrographic  and  meteorological  information, 
details  of  topography  of  coasts,  and  particulars  of  fortifications.  By 
C^za  deir  Adami,  lieutenant  in  the  Austro- Hungarian  navy. 

Petroleum  as  fuel  in  torpedo  boats.  Reproduction  of  article  in  Le 
GMie  Civil,  of  Paris,  by  M.  Jules  d*Allest.  chief  engineer  of  the 
Fraissinet  Company  of  Marseilles.     With  plates. 

Description  of  the  sprayer.  Volume  of  air  necessary  to  combus- 
tion.   Volume  of  the  products  of  combustion.    Comparative  powers 
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of  evaporation  of  coal  and  petroleum.  System  of  boilers  and  oil 
tanks.  Substitution  of  compressed  air  for  steam  in  atomizing  the 
petroleum.  Article  on  Saigon  and  the  French  colony  of  Cochin 
China. 

December.  Historical  account  of  services  of  Italian  seamen  under 
the  Spanish  flag.  Coral  fishing  on  the  Sciacca  bank*  The  submarine 
fauna  of  the  Gulf  of  Naples.  Powders  used  in  Russia,  Germany, 
France,  Austria,  and  Italy,  for  guns  of  various  calibres. 

A  brief  description  of  the  various  powders  ased,  with  tablet  containing 


and  maximum  pressure  of  gases  of  combustion. 

Notes  on  some  cannon  manufactured  at  Elswick,  with  tables  of 
dimensions  and  weights  of  the  16.25-in.,  the  lo-in.,  8-in.,  6-in.  breech- 
loaders, and  the  9.27-in.  and  6.3-in.  muzzle-loaders.  Classified  list 
of  vessels  of  the  Italian  navy,  with  their  stations,  up  to  Jan.  i,  1888. 

J.  B.  B. 

TRANSACTIONS  OF  AMERICAN  SOCIETY  OF  CIVIL  ENGINEERS. 

Vol.  XV,  June,  1887.    Steel :  its  properties ;  its  uses  in  structures 

and  in  heavy  guns.    By  William  Metcalf,  M.  Am.  Soc  C.  E.    With 

discussions. 

This  paper  and  the  discussions,  being  soch  a  valuable  addition  to  the  liter- 
ature of  ordnance,  an  extensive  review  of  them  will  be  pablished  in  the  next 
number  of  the  Proceedings.  A.  M.  K. 

TRANSACTIONS  OF  THE  NORTHEAST   COAST  INSTITUTION  OF 
ENGINEERS  AND  SHIPBUILDERS. 

Vol.  Ill,  Session  1886-87.    On  the  use  and  transport  of  liquid 

fuel.    Compound  versus  triple  expansion  engines. 

These  two  articles  are  so  full  of  valuable  and  detailed  infonnmtion  thnt  ma 
abstract  could  not  do  them  justice.  W.  F.  W. 

THE  UNITED  SERVICE  GAZETTE. 

October  29,  1887.  The  loss  of  the  Wasp.  Indirect  musketry 
fire. 

November  5.    Thursday  Island  as  an  English  coaling  station. 

November  12.  Collisions  at  night  and  color  blindness.  Armed 
merchantmen — a  sham.    Why  not  a  strong  Channel  squadron? 

November  26.    Underground  rifle  ranges. 

December  10.    Armstrong  ordnance. 

Giving  views  of  i  i-inch  howitzer  on  hydro-pneomatic  disappearing  cmrriaM  ; 
25-pounder  elephant  gun ;  6-inch  gun  on  a  hydro-pneumatic  ditappeanng 
carriage,  showing  the  method  by  which  it  is  proposed  to  protect  a  aeacoaat ; 
also,  36*pounder  improved  Elswick  gun  on  a  Vavassear  aotomatic  ceatra*plTOC 
carriage. 
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December  24.  Attack  formations  and  fire  tactics.  The  Norden- 
feldt  submarine  torpedo  boat. 

January  7,  1888.  Military  events  in  1887.  Naval  retrospect, 
1887. 

January  14.  (Supplement.)  Mr.  T.  Nordenfeldt^s  lecture  on 
quick  firing  guns  in  the  field.  D.  H.  M. 

LE  YACHT. 

October  29, 1887.  P.  400:  Many  interesting  articles  about  foreign 
navies. 

November  5.  P.  409:  French  naval  chronicle.  P.  412:  The 
Normand  torpedo  boat.     P.  413:  The  Dupuy-de-Lome. 

November  12.  P.  417  :  Drawings  and  description  of  the  boilers 
of  tlie  Spanish  torpedo  boat  Ariete. 

November  19.  Pp.  427,  428 :  Drawings  and  description  of  the 
Spanish  cruiser  Reina  Regente. 

November  26.  Pp.  432,  433:  Numerous  interesting  foreign 
items.  P.  435 :  Drawings  and  description  of  the  Russian  torpedo 
boat  Wiborg. 

December  3.  P.  440 :  Normand  torpedo  boats.  The  throwing  of 
oil  on  the  sea ;  its  effect  on  the  parts  not  protected  by  the  oil. 

December  10.  P.  449 :  Progress  of  electricity  as  applied  to  navi- 
gation.    P.  452 :  English  cruising  ironclads,  type  the  Orlando. 

December  17.  P.  455 :  Officers  of  the  Reserve  (naval).  P.  456 : 
The  new  twin-screw  transatlantic  packet  boats.  The  Russian  iron- 
clad Sinope.     P.  457  :  History  of  the  use  of  oil  on  the  sea. 

December  24.  P.  464:  Foreign  chronicle — many  interesting 
items.  P.  465 :  The  Buzz  plan  and  description  of  this  new  U.  S. 
steam  launch. 

December  31.  P.  472 :  Electric  boats  for  the  French  navy.  P. 
473 :  New  steamers  of  the  Inman  Line.  P.  476 :  Experiments  with 
oil  in  heavy  seas,  on  board  the  steamer  Ville  de  Montevideo. 

January  7,  1888.  P.  i:  The  navies  in  1887.  P.  3:  The  submarine 
Nordenfelt  boats.  Progress  of  marine  engines.  P.  4:  Plans  and 
description  of  a  U.  S.  armored  cruiser.  P.  7  :  Yachting  in  the  U.  S. ; 
organization  of  a  Naval  Reserve.  P.  10:  The  use  of  oil  at  sea; 
report  of  the  Prince  of  Monaco  on  experiments  conducted  on  board 
his  yacht,  the  Hirondelle. 

January  14.  P.  13:  Organization  of  the  French  naval  forces 
under  the  new  Marine  Minister.  P.  19:  Launch  of  the  3d  class 
cruiser  Le  Forbin. 

January  21.  P.  23:  Ship  designed  by  Rear-Admiral  Pallu  de 
la  Barri^re  (being  continued  from  p.  14  of  the  preceding  number), 
giving  plans  and  description.  P.  27 :  Experiments  with  oil  on  board 
the  Werra. 
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January  28.    P.  32  :  View  of  the  Tage.    P.  34:  Experiments  with 
a  steam  life-boat  on  the  Neva. 

This  boat  was  filled  with  water,  was  cleared  in  five  mlnotes,  bot  the  fomace 
was  so  well  protected  that  the  fire  was  not  affected  by  the  water. 

D.  H.  M. 
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ANNUAL  REPORT  OF  THE  SECRETARY  AND 

TREASURER. 


To  THE  Officers  and  Members  of  the  Institute. 

Genilemen  : — I  have  the  honor  to  submit  the  following  report  of 
the  business  transactions  of  this  office  for  the  year  ending  December 
31,  1887. 

ITEMIZED  CASH  STATEMENT. 
Receipts. 


Items. 


Dues 

Sabscription 

Sales 

Life-membership  fees. 

Interest  on  bonds 

Binding,  extra 

Sundries. 


Total 


First 
Quarter. 

Second 
Qiurter. 

Third 
Quarter. 

Fourth 
Quarter. 

^37-03 
136.40 

455-24 
174.00 

33.63 
9.25 

I602.50 

20.05 

208.91 

90.00 

I423.OO 
501.25 

85.13 

9aoo 

27.25 

9.80 

5.63 

I244.23 

103.75 
150.97 

9aoo 

2a86 

18.50 

3.00 

9.70 
1.70 

ll.44S.55 

1933-46 

|i,  142.06 

$631.31 

Totals. 


$1,906.76 
762.05 

9oa25 

444.00* 
81.74 

47.25 
^0.33 

14,152.38 


*  Six  (^)  dollars  must  be  credited  to  this  amount  from  the  balance  of  cash  brought  forward  from 
iftS6  oa  account  of  two  years'  adVance  dues  paid  by  a  regular  member  who  afterwards  became  a 
life  member. 

Expenditures. 


Items. 

First 
Quarter. 

Second 
Quarter. 

Third 
Quarter. 

Fourth 
Quarter. 

Totals. 

Postage,  freight,  telegraph- 
ing, and  incidentals 

Stationery  at  H.  Q 

166.02 

57.50 
65.00 

2445 
67.00 

^3.50 

W5.14 

8.75 
80.00 

5.40 
10.50 

145.56 
II. 16 

90.00 

3.78 
5.50 

$44-45 

2-55 

108.00 
Q.86 

38.70 
6.50 

$239.17 
86.96 

343.00 

43.49 
121.70 

Messenger  at  H.  Q 

Branch  expenses 

Extra  binding 

Purchase  of  back  numbers. 

3aoo 

Prize  for  1887 

102.50 
500.00 

102.50 

Publications 

935.55* 
244.00 

15.65 

99.95 
50.00 

533.70 
122.75 

3.oot 
2.60 

897.87 
119.25 

225.  ool 

2,867.12 

Purchase  of  bonds 

486.00 

Rebate  on  sales,  etc 

Advertising 

4.53 

248.18 
09.95 

Office  expenses  H.  Q 

3-95 

6.54 

63.09 

Total 

I1.648.62 

$798-77 

I818.05 

11,465.72   $4,731.16 

*  This  amount  includes  that  paid  for  Whole  No.  39,  which  was  Issued  in  December,  x886. 
t  Money  order  made  out  payable  at  Washington  returned. 
I  To  War  Department  on  account  of  duplicated  subscriptions. 


294  REPORT  OF  THE  SECRETARY  AND  TREASURER. 

Summary. 

Balance  of  cash  unexpended  for  year  1886 $739*^7 

Total  receipts  for  1887 4ft5<«38 

Total  available  cash  for  1887 ^4^82.55 

Total  expenditures  for  1887 4,731.16 

Cash  unexpended  January  I,  1887 $151-39 

Cash  held  to  credit  of  Reserve  Fund 112.12 

True  balance  of  cash  on  hand  January  i,  1888 m....       $39*27 

Bills  receivable  for  sales  of  No.  43  and  reprints  made  late  in  December,      205.00 
Bills  receivable  for  back  dues 823.00 

Total  assets  January  i,  1888 $1,067,27 

Bills  outstanding  for  balance  due  on  No.  43  and  reprints... 149-85 

Excess  of  assets  over  liabilities $917.42 

RESERVE  FUND. 

On  the  first  day  of  January,  1887,  there  were  deposited  to  the 
credit  of  the  Reserve  Fund  in  the  Farmer's  National  Bank  of 
Annapolis,  Md.,  for  safe  keeping,  the  following  bonds :  $900  four 
per  cent,  consols,  registered ;  $1000  District  of  Columbia  3.65  per  cent, 
registered,  and  $350  District  of  Columbia  3.65  per  cent,  unregistered ; 
making  a  total  of  $2250  (face  value).  There  was  also  an  uninvested 
balance  to  the  credit  of  the  Reserve  Fund  of  $148.12  at  the  beginning 
of  1887.  During  the  year  1887  the  Institute  acquired  15  new  life 
members  whose  fees  amounted  to  $450,  thus  making  $598  to  the 
credit  of  the  Reserve  Fund  for  the  year.  In  accordance  with  Art, 
VIII.  of  the  Constitution,  $486  of  this  amount  was  invested  in  Dbtrict 
of  Columbia  3.65  per  cent,  bonds,  representing  a  face  value  of  $400. 
The  total  face  value  of  the  bonds  held  by  the  Institute  to  the  credit 
of  the  Reserve  Fund  on  January  i,  1888,  is,  therefore,  $2650,  leaving 
an  uninvested  balance  in  cash  of  $112.12. 

The  annual  interest  on  these  bonds,  amounting  to  $99.88,  is  avail- 
able for  current  expenses,  the  principal  being  held  in  perpetuity  to 
guarantee  the  life  members*  interests  in  the  Institute. 

MEETINGS  AND  PUBLICATIONS. 

During  the  past  year  nine  meetings  of  the  Institute  were  held  at 
Annapolis,  one  at  the  Washington  Branch,  two  at  the  Newport 
Branch,  and  one  at  the  Norfolk  Branch. 
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The  quarterly  publications  were  issued  as  follows :  Whole  No.  40 
in  February,  whole  No.  41  in  May,  whole  No.  42  in  August,  and 
whole  No.  43  in  December.  These  numbers  formed  a  volume  (No. 
XIII.)  comprising  709  pages,  not  including  the  Appendix,  notices, 
and  plates.  During  the  year  the  scientific  value  of  these  publi- 
cations found  ready  recognition,  not  only  among  the  students  of 
naval  and  military  science,  but  also  among  a  large  number  of  promi- 
nent civil  and  mechanical  engineers,  metallurgists,  and  chemists,  both 
at  home  and  abroad,  and  we  may  well  take  pride  in  the  fact  that  our 
quarterly  now  ranks  among  the  first  of  the  scientific  journals  of  the 
United  States. 

In  connection  with  the  subject  of  publications,  it  may  be  well  to 
state  that,  owing  to  a  lack  of  funds,  the  Board  of  Control  had  to 
decline  during  the  past  year  the  publication  of  several  papers  that 
would  have  proved  of  much  interest  could  they  have  been  printed. 
An  inspection  of  the  summary  of  the  cash  statement  accompany- 
ing this  report  will  show  a  large  amount  of  dues  in  arrears  at  the  ,end 
of  the  year  1887.  Could  this  amount  have  been  at  the  disposal  of 
the  Board  of  Control  at  the  beginning  of  the  year,  over  300  pages  of 
interesting  matter  might  have  been  added  to  the  Proceedings.  The 
prompt  payment  of  all  dues  in  advance  at  the  beginning  of  each 
year,  as  called  for  by  the  Constitution,  Art.  VII.,  Sec.  8,  would 
obviate  this  difficulty  by  insuring  a  fund  upon  which  the  Board  could 
make  their  estimates  in  advance  for  the  entire  yearly  publication. 
All  members,  therefore,  are  requested  to  give  this  matter  their  serious 
consideration. 

Publications  on  Hand. 

The  Institute  had  on  hand  at  the  end  of  the  year  the  following 
copies  of  back  numbers  of  its  Proceedings : 

Copies       Copies  Copies       Copies 

PUin.       Bound.  Plain.        Ek>iuid. 

No.  1 211    ...      No.  10 9 

2 254     ...  II  226 

3 70  ...  12 66 

4 162  ...  13 10 

5 132  ...  14 8 

6 15  ...  15 3 

7 21  ...  16 230 

8..... 4^    **•         ^7 2 

9 50    ...         18 99    ... 
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No.  19. 
20. 
21. 

22. 

23- 

24 

25- 
26. 

27. 

28. 

29 
30. 

31 


Copies 
Plain. 

Copies 
Bound. 

114 

32 

133 
238 
282 
188 

33 
34 
35 
36 

207 
II5I 

44 

37 
38 

211 
298 

3 

77 
27 

I 

39 
40. 

41 

231 
261 

63 

27 

4 

56 

42. 

43 

l2P*«« 

Copi« 

PIUB. 

BoSd. 

•  •  • 

181 

19 

165 

64 

II 

no 

67 

251 

29 

177 

24 

225 

4 

263 

4 

51 

"3 

276 

21 

171 

20 

186 

4 

I  full  set  bound  in  half  morocco. 

4  Vol.  X.,  Part  I,  bound  in  half  morocco. 

1  "        "     2, 

2  of  No.  34, 

9    "        "  "      "  full  sheep. 

8    "        "  "       "  half  calf. 


<f 


<< 


(( 


<< 


(< 


« 


(C 


<c 


The  archive  set  complete,  Vol.  I.  to  Vol.  XIII.  inclusive,  bound  in 
full  turkey. 

MEMBERSHIP. 

The  membership  of  the  Institute  to  date  (March  i,  1888)  is  as 
follows :  Honorary  members,  7  ;  life  members,  86 ;  regular  members, 
573;  associate  members,  165;  total,  831,  showing  a  net  increase  of 
44  members  since  the  last  lists  of  members  were  published  (March, 
1 887).  During  the  year  there  have  been  eleven  deaths  and  five  resig- 
nations. 

The  names  and  addresses  of  the  members  that  have  joined  the 
Institute  since  March,  1887,  are  given  in  the  following  lists: 

Life  Members. — 12. 

*  Bicknell,  G.  A.,  Lieutenant-Commander,  U.  S.  N. 

*  Burgdorff,  T.  F.,  Assistant  Engineer,  U.  S.  N. 

Cannet,  Gustave,  Ing^nieur  Chef  du  Service  d'Artillerie  de  la  Ste. 

des  Forges  et  Chantiers  de  la  Mediterran6e,  i  rue  Vignon,  Pkris, 

France. 
Carington,  H.  S.,  Secretary,  Sir  Joseph  Whitworth  &  Co., 

Openshaw,  Manchester,  England. 


*  Transferred  from  list  of  Regular  Memben. 
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Case,  A.  L.,  Jr.,  No.  219  Benefit  Street,  Providence,  R.  I. 

Gledhill,  M.,  Manager,  Sir  Joseph  Whitworth  &  Co..  Limited,  Open- 

shaw,  Manchester,  England, 
t  Hutchins,  C.  T.,  Lieutenant-Commander,  U.  S.  N. 
♦Jackson,  J.  B.,  No.  126  East  35th  Street,  New  York,  N.  Y. 

*  McCrackin,  Alex.,  Lieutenant,  U.  S.  N. 
Metcalf,  William,  Pittsburgh,  Pa. 

Pinn,  J.  F.,  Japan  Herald,  Yokohama,  Japan. 

*  Wood,  Spencer  S.,  Ensign,  U.  S.  N. 

Regular  Members. — 16. 

Bailey,  F.  H.,  Passed  Assistant  Engineer,  U.  S.  N. 
Baxter,  W.  J.,  Assistant  Engineer,  U.  S.  N. 
Chase,  V.  O.,  Ensign,  U.  S.  N. 
Clark,  N.  B.,  Chief  Engineer,  U.  S.  N. 
Haywood,  Charles,  Colonel,  U.  S.  M.  C. 
Henderson,  Richard,  Lieutenant,  U.  S.  N. 
Hodgson,  A.  C,  Lieutenant,  U.  S.  N. 
Lasher,  O.  E.,  Lieutenant,  U.  S.  N. 
Low,  W.  F.,  Lieutenant,  U.  S.  N. 
Pemberton,  J.,  Passed  Assistant  Engineer,  U.  S.  N. 
Peters,  G.  H.,  Lieutenant,  U.  S.  N. 
Skelding,  Henry  T.,  Paymaster,  U.  S.  N. 
Very,  S.  W.,  Lieutenant-Commander,  U.  S.  N. 
Williams,  C.  S.,  Ensign,  U.  S.  N. 
Wyckoff,  Ambrose  B.,  Lieutenant,  U.  S.  N. 
Young,  Lucien,  Lieutenant,  U.  S.  N. 

Associate  Members. — 38. 

Abbot,  Henry  L.,  Colonel  and  Brevet  Brigadier- General,  Engineer 

Corps,  U.  S.  A. 
Aspinwall,  William  H.,  No.  25  East  loth  Street,  New  York. 
Camera,   Manuel  de  La,   Captain,  Spanish  Navy,  Naval   Attach6» 

Spanish  Legation,  Washington,  D.  C. 
Canfield,  A.  Cass,   Commo.  S.  C.    Yacht  Club,  No.  60  W.  54th 

Street,  New  York. 
Collins-Stanforth,  F.  S.,  Union  Club,  New  York. 
Cowles,  Alfred  H.,  McRea  Block,  Lockport,  N.  Y. 
Cowles,  Eugene  H.,  No.  47  Windsor  Street,  Cleveland,  Ohio. 
Davin,  A.,  Lieut,  de  Vaisseau  de  la  Marine  Fran9aise,  Paris,  France. 

*  Transferred  from  list  of  Regular  Members,      t  Prize  Essayist,  1887. 
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D'Oremieulx,  L.  F.,  Secretary,  S.  C.  Yacht  Club,  No.  7   East  32d 

Street,  New  York. 
Drayton,  Percival  L.,  Union  Club,  New  York. 
Edison,  Thomas  A.,  Orange,  N.  J. 
Gaskin,  Edward,  No.  878  West  Avenue,  Buffalo,  N.  Y. 
Hale,  Irving,  ist  Lieutenant,  U.  S.  Engineer  Corps. 
Hall,  Henry  P.,  Sheffield  Scientific  School,  New  Haven,  Conn. 
Howland,  M.  Morris,  University  Club,  New  York. 
Krupp,  Fried.,  Essen,  Germany. 

Leavitt,  E.  D.,  No.  2  Central  Square,  Cambridgeport,  Mass. 
Lee,  C.  S.,  Union  Club,  New  York. 
Lotin,  Captain,  French  Army,  Military  Attach^,  French  Legation, 

Washington,  D.  C. 
Lyman,  Thomas  C,  No.  8  East  65th  Street,  New  York. 
McClellan,  William  B.,  Secretary,  Dorchester  Yacht  Club,  No.  52 

Monadnock  Street,  Dorchester,  Mass. 
MacMurray,  J.  W.,  Major,  U.  S.  A.,  Presidio,  San  Francisco,  Cal. 
Meatyard,  E.  B.,  Lake  Geneva,  Wis. 
Mendenhall,  T.   C,  President,   Rose  Polytechnic   Institute,  Terre 

Haute,  Ind. 
Metcalf,  Henry,  Captain,  U.  S.  A. 

Otis,  Charles  A.,  Otis  Steel  Manufacturing  Co.,  Cleveland,  Ohio. 
Peck,  Chas.  F.,  Dwight  Place,  Englewood,  N.  J. 
Richards,  Joseph  W.,  M.  A.,  A.  C,  Lehigh  University,  South  Beth- 
lehem, Pa. 
Shibayama,  M.,  Captain,  I.  J.  N.,  Naval  Attach^.  Japanese  Legation, 

Washington,  D.  C. 
Snow,  J.  H.,  General  Superintendent,  National  Transit  Co.,  No.  26 

Broadway,  New  York. 
Stephens,  William  P.,  Yachting  Editor,  Forest  and  Stream,  No.  39 

Park  Row,  New  York. 
Stevenson,  Charles  A.,  No.  57  Beaver  Street,  New  York. 
Stewart,  W.  A.  W.,  No.  49  Wall  Street,  New  York. 
Tams,  J.  Fred.,  Fleet  Captain,  S.  C.  Yacht  Club,  No.  76  Wall  Street, 

New  York. 
Uberroth,  Preston  H.,  Lieutenant,  U.  S.  R.  M. 
Waldo,  Leonard,  Dr.,  Electrical  Engineer,  Scoville  Manufacturing  Co., 

Waterbury,  Conn. 
Washington,  Henry  S.,  A.  B.,  S.  F.,  No.  174  Orange  Street,  New 

Haven,  Conn. 
Woodbury,  John  McGaw,  M.  D.,  No.  120  5th  Avenue,  New  Yoiic. 
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Members  Deceased  since  March  i,  1887. — 11. 

William  Denny,  Dumbarton,  Scotland. 

Lieutenant  John  W.  Danenhower,  April  20,  1887. 

Surgeon  Horatio  N.  Beaumont,  April  30,  1887. 

Chief  Engineer  H.  L.  Snyder,  June  30,  1887. 

Chief  Engineer  W.  L.  Nicoll,  July  2,  1887. 

Chief  Engineer  W.  D.  Smith,  Sept.  11,  1887. 

Rear- Admiral  J.  R.  M.  MuUany,  Sept.  17,  1887. 

Passed  Assistant  Paymaster  W.  C.  McGowan,  Dec.  25,  1887. 

Rear- Admiral  C.  H.  Wells,  Jan.  28,  1888. 

G.  Willamov,  Russian  Consul-General,  Roumania,  Feb.,  1888. 

Chief  Engineer  H.  S.  Davids,  Feb.  8,  1888. 


Before  concluding  this  report,  I  wish  to  acknowledge  my  indebt- 
edness to  the  various  Corresponding  Secretaries  for  the  cordial  and 
efficient  assistance  they  have  rendered  me  in  conducting  the  business 
affairs  of  this  office  during  the  past  year.  Much  of  the  present 
prosperity  of  the  Institute  is  undoubtedly  due  to  the  gratuitous  and 
oftentimes  very  arduous  duties  performed  by  these  gentlemen,  and 
too  much  credit  cannot  be  given  them  for  the  faithful  and  zealous 
manner  in  which  they  have  always  guarded  the  interests  entrusted  to 
their  care. 

Very  respectfully, 

Chas.  R.  Miles,  Lieut,  U,  S.  N., 

Secretary  and  Treasurer. 

Annapolis,  Md.,  March  i,  1888. 


THE  PROCEEDINGS 


OF  THE 


United  States  Naval  Institute. 

Vol.  XIV.,  No.  2.  1888.  Whole  No.  45. 

[COPYRIGHTBD.] 

U.S.  NAVAL   INSTITUTE,   ANNAPOLIS,   MD. 


NOTES  FROM  THE  JOURNAL 

OF 

LIEUTENANT  T.  A.  M.  CRAVEN,  U.  S.  N. 

U.  S.  S.  Dale,  Pacific  Squadron, 

1846-49. 


II.* 

January  29,  1847. — Sailed  from  Monterey  for  Panama,  via  Santa 
Barbara,  San  Pedro,  and  San  Diego,  three  small  ports  on  the  coast  of 
Upper  California,  into  each  of  which  we  peeped,  and  in  none  found 
anything  of  note  save  at  San  Diego  where  the  Congress  was  lying  at 
anchor.  The  passage  to  Panama  was  long  and  tedious  ;  we  arrived 
March  15,  and  left  on  the  28th  for  Monterey,  and  reached  the  latter 
port  May  23,  finding  the  Columbus  and  Warren  and  several  trading 
vessels  at  anchor.  The  place  is  busier  and  more  active  than  when 
we  left ;  indeed,  then  it  had  the  appearance  of  a  deserted  village ;  now 
it  begins  to  show  some  signs  of  life  and  activity ;  quiet  has  been 
restored,  people  have  returned  to  the  cares  of  their  affairs,  and  the 

*  Concluded  from  No.  44,  p.  148. 


302  NOTES   FROM  THE  JOURNAL  OF 

increase  of  our  squadron,  with  the  arrival  of  troops,  stores  and 
munitions  of  war,  all  cause  quite  a  stir  in  the  little  town.  The 
country  around  is  now  decked  in  all  its  beauty ;  endless  varieties  of 
flowers,  of  the  gayest  colors,  cover  the  hillsides  and  valleys.  Acres 
upon  acres  of  lupines,  yellow,  white,  blue,  purple,  and  variegated,  of 
all  tints  and  descriptions,  may  be  seen,  whose  tops  are  higher  than 
my  head  when  on  horseback — say  eight  feet  high.  How  rich  and 
beautiful  they  are ! 

I  went  on  a  deer  hunt  last  week  with  a  small  party,  mustering  five 
in  number.  We  left  the  town  about  noon,  and  rode  some  fifteen  miles 
through  the  most  lovely  country,  when  we  reached  a  romantic  spot 
in  a  deep  glen,  a  basin,  from  which  flowed  a  stream  of  delicious 
water.  A  deserted  Indian  wigwam  stood  under  some  magnificent 
trees,  and  here  we  resolved  to  encamp  for  the  night.  Before  our 
camp-fire  was  lighted,  one  of  our  party  brought  in  a  fine  buck,  which 
was  soon  dressed  in  hunter's  style,  and  there  on  the  grass  we  supped 
and  slept  in  quiet.  We  kept  our  fire  through  the  night,  and  as  day 
dawned  breakfasted,  mounted  our  steeds  and  started  for  the  chase. 
After  a  weary  day's  ride  I  returned  to  the  ship  quite  satisfied  with 
my  first  hunt.  I  had  but  one  shot,  and  as  is  the  case  with  all  on  first 
seeing  a  deer,  I  stopped  to  look  for  a  moment  at  the  graceful  animal 
as  it  bounded  ofl*,  and  on  coming  to  my  senses,  fired  without  dis- 
mounting from  my  horse,  and  the  deer  kept  on  unharmed. 

June  lo. — One  who  has  never  seen  the  Spaniards  nor  the 
descendants  of  that  proud  race  can  have  but  little  idea  of  the  state  of 
degradation  to  which  they  are  now  reduced.  As  I  look  upon  them 
in  the  various  parts  of  the  world  where  we  have  met,  a  feeling  of 
melancholy  always  comes  upon  me.  The  haughty  Spaniard  is  sunk 
beneath  the  yoke  of  superstitious  tyranny  and  ignorance,  till,  bruised 
as  he  is,  you  cannot  recognize  in  him  the  son  of  that  fair  land  once 
glorious  in  the  pages  of  history.  These  reflections  have  come  upon 
me  while  considering  the  condition  of  the  degraded  race  who  have 
possessed  this  California  soil,  and  from  whom  it  has  now  been  wrested 
by  the  descendants  of  the  Anglo-Saxon. 

California  is  a  beautifiil  country,  well  adapted  for  grazing,  and  its 
valleys  should  abound  in  fertility ;  but  the  people  have  been  so  lazy, 
their  method  of  cultivation  so  slovenly,  that  but  littie  more  has  been 
reaped  than  the  natural  productions  of  the  soil,  and  scarcely  the  half 
of  that.  Cattle  run  wild  and  fatten  on  the  oats  which  abound  in  the 
mountains;  immense  droves  of  horses  are  seen  in  the  plains;  but  the 
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slothful  son  of  Mexico,  wrapped  in  his  scrape^  lounges  about  the 
streets  with  his  cigareta  in  his  mouth,  puffing  away  care  and  for- 
getting that  he  is  human.  Too  lazy  to  work,  he  robs  the  industrious 
and  spends  his  ill-gotten  gains  in  the  gambling  house. 

Here  we  are  in  the  bay  of  Monterey.  Beef  is  plenty,  because  it 
will  thrive  without  care,  but  our  own  men  have  to  kill  it.  Vegetables 
are  an  unknown  luxury ;  beef  and  bread  from  one  year's  end  to  the 
other;  a  few  miserable  cabbages  are  brought  in  and  sold  for  12! 
cents  each  ;  a  small  mess  of  beet  tops  brings  the  same  price — ^and 
these  are  all  the  vegetables.  Some  of  the  Americans  lately  setded 
here  have  planted  gardens  and  will  soon  enjoy  abundant  returns. 
The  Mexican  looks  on  in  contemptuous  silence  and  puffs  his 
cigareta,  or  mounting  his  steed,  dashes  of)  like  the  wind  and,  like  the 
Arab  of  the  desert,  imagines  himself  lord  of  the  soil.  There  was  no 
money  in  the  country  before  we  came  ;  business  was  carried  on  by 
trade.  The  rancheros  came  to  the  seaport  to  buy  clothing,  etc, 
bringing  with  them  hides  and  tallow.  A  hide  worth  one  dollar  and 
a  half  would  purchase  a  yard  and  a  half  of  calico,  and  that  is  the  way 
they  have  lived.  Money  is  now  more  plentiful,  and  the  necessaries 
of  life  are  becoming  cheaper,  but  still  the  discontented  Mexican 
shrugs  his  shoulders  and  wishes  for  a  change,  though  that  change  be 
a  relapse  into  the  recent  poverty  and  degradation  of  the  place.  The 
truth  is  the  natives  are  impatient  of  law  and  order;  so  long  have  they 
been  turbulent  and  unruly  that  they  cannot  bear  the  restraints  which 
wholesome  government  will  impose  upon  them. 

I  was  much  struck  with  the  contrast  between  our  own  race  and  the 
Spaniard  the  other  day  while  on  my  walk  on  shore.  I  went  to  a 
brickyard  just  started  by  three  industrious  Americans,  who,  with  two 
boys,  were  hard  at  work  and  seemed  to  have  no  time  to  talk.  They 
make  4000  bricks  per  day,  and  expect  to  burn  a  kiln  of  100,000  per 
month;  have  already  got  orders  for  300,000  bricks  at  $15  per 
thousand.  I  now  went  to  an  adjoining  place  where,  after  the  manner 
of  the  ancients,  two  lazy  Californians,  who  worked  as  if  they  had  a 
thousand  years  ahead  of  them,  were  making  adobes.  Full  glad 
were  they  to  drop  their  work  and  talk.  I  asked  how  many  adobes 
they  made  in  a  day.  "  Two  hundred  in  a  long  day."  "  And  what 
are  they  worth  ?**  "  Two  dollars  a  hundred.'*  Here,  said  I,  is 
the  Spaniard  in  contrast  with  the  descendants  of  the  enterprising 
Saxon.  The  former  makes  bricks  as  the  Israelites  made  them  in 
Egypt,  and  earns  two  dollars  per  day ;  a  Yankee,  within  one  hundred 
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y^ds  <A  xhem.  makes  bncks  as  Yankees  r-.ake  them  aad  eaxiB  ixxve 
than  five  times  the  amooct,  vhue  making  a  better  aixi  more  dorahfe 
article. 

/un€  22. — Arrived  at  Sanceliio.  bay  of  San  FraDdsco.  and  on  July 
1 8  sailed  for  Monterev.  and  had  hardir  anchored  there  ere  somiDODed 
away  to  the  southward.  A  re^'oli  had  broken  out  among  the  troops  at 
Santa  Barbara,  and  the  Governor  west  down  in  oar  shrp  to  sappress 
it  On  arn\*ing  we  found  that  the  affair  had  been  greatly  exag- 
gerated^  Some  trivial  onenses  had  been  committed,  and  the  colprits 
were  brought  before  a  court-mardal  for  trial  and  punishment :  mean- 
while we  spent  a  week  tolerably  pleasandy,  as  the  change  from  Moo- 
terey  was  agreeable.  The  town  of  Santa  Barbaiau  like  the  other 
setdements  of  California,  consists  of  a  few  scattered  houses  of  adobe 
with  tiled  roofe.  built  without  regard  to  regularity  or  cconibrL  filled 
with  fkas  and  other  vermin :  the  idle  inhabitants  loitering  about  or 
riding  at  fiill  gallop  through  the  place.  It  is  built  on  a  plain,  about 
one  mile  distant  from  the  shore,  which  here  forms  a  slight  curve.  The 
anchorage  is  safe  in  the  summer,  but  during  the  stormy  seascms  of  the 
year  it  is  very  insecure.  The  population  is  about  looo.  There  was 
formerly  a  most  flourishing  missionary  setUem'ent  at  Santa  Barbara, 
but  here,  as  elsewhere  in  California,  the  power  of  the  priests  has  been 
destroyed  by  the  grasping  hand  of  the  government,  and  the  missioiis. 
which  brought  such  boundless  wealth  to  the  church,  are  now  heaps 
of  ruins.  The  summer  droughts  parch  and  bum  all  v^etation.  and 
no  kind  of  summer  culdvation  is  successful  without  expensive 
irrigation. 

The  discontent  among  the  troops  having  been  adjusted  by  a  court- 
martial,  we  left  Santa  Barbara  five  days  after  arrival,  with  three  of  the 
malcontents  as  prisoners  on  board,  to  be  conveyed  to  Monterey, 
there  to  be  put  at  hard  labor  in  the  chain-gang  for  three  months. 

Nothing  of  impKirtance  transpired  until  the  6th  of  September,  when, 
in  company  with  the  Congress,  we  sailed  from  Monterey  for  the  Gulf 
of  California :  the  Portsmouth  had  preceded  us  by  two  days,  and  the 
rx^st  o(  the  squadron  was  to  follow  in  October.  On  the  19th  we 
touched  at  San  Jos6,  and  on  the  same  day  fell  in  with  the  Ports- 
mouth :  in  the  evening  the  three  ships  separated,  our  own  standing 
up  the  Gulf  for  La  Paz,  where  we  arrived  on  Wednesday  the  23d. 

I  ,A  Paz  is  a  small  settlement  at  the  head  of  a  fine  bay  of  that  name. 
It  I*  now  i>ccupied  by  our  troops,  two  companies  of  New  York  volun- 
It^ei^  h;win>i  l>cen   sent   down  in  the    Lexington.    A  rumor  had 
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reached  this  place  to  the  effect  that  Mexican  troops  were  assembling 
at  Mulej^,  a  small  town  opposite  Guaymas,  and  without  delay  we 
again  got  underway  and  stood  out  to  sea,  bound  up  the  Gulf.  We 
sailed  on  the  evening  of  Sunday  the  26th,  and  on  the  following  day 
at  evening  anchored  at  Lor6to,  some  eighty  miles  below  the  place  of 
our  destination.  Here  the  report  was  confirmed,  and  we  were  told 
that  two  hundred  Mexicans  had  landed  and  were  organizing  a  force 
to  march  upon  La  Paz  and  wrest  it  from  our  hands.  The  chief  insti- 
gator in  the  insurrection  is  the  priest  attached  to  this  last  place,  who 
has  left  his  flock  at  Lor^to  and  gone  to  Mulej6.  To  this  place  we 
hastened,  and  arrived  September  30. 

This  was  a  memorable  day  in  my  naval  career.  In  the  afternoon  I 
was  sent  on  shore  with  a  flag  of  truce,  and  was  met  by  an  officer  iirom 
the  town,  about  three  miles  distant ;  or  I  should  say  I  was  sent  to 
meet  him,  for  he  was  already  there  with  a  white  flag.  Our  ship  was 
under  English  colors.  A  few  moments  after  I  left  the  ship  our  colors 
were  shifted  and  the  American  ensign  floated  gaily  in  the  breeze. 
My  friend  with  the  white  flag,  at  this  sight,  dashed  spurs  in  his 
horse's  side,  and  never  was  flight  more  rapid.  I  kept  on  to  the  beach, 
and  finding  no  one  there  to  receive  me,  had  time  to  look  around  to 
see  what  could  be  done.  Crossing  over  a  neck  of  land,  I  came  to  the 
creek  and  took  a  look  at  a  schooner  at  anchor  there ;  I  also  directed 
the  boat  to  pull  around  to  the  creek.  The  officer  with  the  flag  of 
truce  was  now  seen  at  a  distance  slowly  riding  toward  us,  and  I 
started  to  meet  him.  On  approaching,  he  demanded  in  the  name  of 
the  military  commandant  of  Mulej6  the  cause  of  our  visit.  I  replied 
that  we  had  come  to  ascertain  the  disposition  of  the  inhabitants.  To 
this  he  said  that  his  commandant  had  directed  him  to  say  that  any 
communications  with  him  must  be  protected  by  a  flag  of  truce,  which 
would  be  respected,  but  on  no  other  occasion  must  our  boats  enter 
the  creek,  or  they  would  be  fired  upon.  I  laughed,  and  answered 
that  it  would  give  us  pleasure  to  be  so  received,  but  that  it  was  a 
strange  attitude  for  them  to  assume ;  we  regarded  the  Californias  as 
American  territory,  and  wished  to  protect  the  inhabitants ;  we  desired 
peace — had  issued  proclamations  promising  quiet  and  liberty,  both 
civil  and  religious,  to  the  people  ;  the  country  was  in  our  possession, 
and  all  resistance  was  in  vain.  "  If  you  place  yourselves  voluntarily 
in  arms  against  us,"  said  I,  "  the  consequences  must  rest  with  your- 
selves ;  I  am  coming  into  this  creek,  and  if  you  fire  upon  me  I  will 
punish  you."    After  some  further  conversation  of  little  consequence 
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we  parted,  and  I  returned  to  the  ship  to  make  my  report,  asking  per- 
mission to  carry  in  our  boats  and  bring  out  the  schooner.  While  we 
were  engaged  in  making  preparations  for  this  expedition,  the  officer 
with  the  white  flag  again  made  his  appearance  on  the  beach.  I  went 
to  meet  him  the  second  time,  and  found  that  he  had  been  sent  by  his 
commandant  to  ask  if  there  were  any  reply  to  his  communications  of 
the  morning.  I  told  him  No ;  his  commandant  had  taken  up  arms 
and  sent  off  a  threat  to  fire  upon  us  if  we  came  in ;  that  we  should 
therefore  act  accordingly ;  his  hostile  message  admitted  of  no  reply  ; 
come  into  the  creek  we  would.  **  But,  Seftor,"  said  he,  "  we  are 
bound  to  defend  our  country,  and  American  jurisdiction  has  never 
extended  to  this  place."  "  That  is  all  very  well,"  said  I ;  "  you  are  to 
be  regarded  either  as  friends  or  enemies ;  lay  down  your  arms  and 
we  treat  you  as  friends,  but  if  you  commit  any  violence  we  punish 
you."  Seeing  that  he  was  disposed  to  have  a  long  talk,  I  suspected 
that  it  was  to  gain  time  for  some  object  the  Mexicans  might  have  in 
view,  therefore  I  cut  short  our  interview  and  returned  to  the  ship  to 
lead  in  the  boats. 

Having  manned  and  armed  all  the  boats,  we  pushed  off  and  pulled 
into  the  creek.  On  boarding  the  schooner  she  was  found  to  be 
deserted  and  scuttled,  with  two  feet  water  in  her  hold  and  sinking 
fast.  While  a  part  of  my  men  were  landed  on  the  beach  to  cover 
the  cutting  out  party,  others  earnestly  set  to  and  plugged  up  the 
holes  in  her  bottom,  threw  overboard  a  large  portion  of  her  ballast, 
bailed  and  lightened  her,  weighed  her  anchors,  ran  out  warps  and 
hauled  her  out  of  the  creek.  Meanwhile  the  Mexicans  assembled  in 
large  parties  on  the  hills,  but  kept  at  a  very  respectful  distance. 
When  the  schooner  was  fairly  out  of  the  creek  all  our  parties  embarked, 
and  as  we  pulled  off  the  enemy  came  down  gradually  until  they 
reached  the  beach,  but  offered  no  violence,  so  we  carried  out  the 
prize,  my  first,  without  accident. 

October  i. — In  the  morning  I  was  despatched  with  a  flag  of  truce 
to  demand  of  the  forces  on  shore  their  arms,  a  pledge  of  neutrality 
and  non-intercourse  with  Mexico  during  the  war.  An  officer  met 
me ;  I  delivered  my  communication  for  his  commandant,  and  gave 
him  three  hours  to  decide.  I  must  go  back  a  little.  On  returning 
to  the  ship  last  night  I  asked  the  captain  to  give  me  a  party  to  land 
and  disarm  the  people.  His  answer  was  undecided,  but  I  gained 
some  encouragement  When  1  was  going  on  shore  in  the  morning 
he  told  me  to  allow  them  twelve  hours  to  decide  on  their  course.    I 
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suggested  that  they  had  already  been  twenty-four  hours  thinking  about 
it,  as  we  had  conferred  with  them  yesterday.  "  Well,"  said  he, "  give 
them  three  hours."  Having  delivered  my  communication,  I  returned 
to  the  ship  and  we  began  busy  preparations  for  a  landing. 

Meanwhile  the  captain  called  a  council  of  war.  Three  lieutenants 
were  assembled  in  the  cabin,  and  our  respective  opinions  asked  as  to 
the  course  to  be  adopted.  1  need  not  say  we  urged  stringent 
measures  for  subduing  the  enemy  and  bringing  him  to  terms.  While 
yet  in  council  a  flag  of  truce  was  reported  on  the  beach,  and  I  was 
again  despatched  to  meet  my  friend.  The  reply  he  brought  was  in 
writing,  a  mixture  of  bombast  and  defiance.  So  to  arms  was  the  order. 
Our  boats  were  soon  manned,  and  at  2  P.  M.,  leaving  the  ship,  I 
landed  within  the  creek  with  eighty  officers  and  men.  My  associates 
were  Lieutenant  Wm.  T.  Smith,  Lieutenant  Tansill  of  the  Marines, 
Passed-Midshipman  James  M.  Duncan,  and  Midshipmen  Thomas  T. 
Houston,  J.  R.  Hamilton,  and  W.  B.  Hayes.  I  sent  the  launch  up 
towards  the  town  to  join  me  there ;  about  the  same  time  the  ship 
opened  her  batteries  on  the  town,  but  it  was  too  distant  for  her  shot 
to  make  any  impression.  Having  formed  my  men  on  the  beach,  we 
marched  toward  a  hill  on  which  a  body  of  Mexicans  had  posted 
themselves  and  where  we  expected  to  have  a  fight.  We  had  not 
proceeded  far,  however,  when  we  were  fired  upon  firom  a  house 
and  thickets  on  our  left.  I  immediately  detached  a  party  to  burn 
the  house  and  drive  the  enemy  out,  while  I  with  the  rest  of  my 
force  charged  upon  the  thickets,  which  we  passed  through  without 
encountering  the  unseen  foe.  The  house  was  soon  in  a  blaze,  and 
on  we  marched  for  the  hill.  When  we  reached  a  height  which 
commanded  the  hill,  I  passed  an  order  to  the  following  efiect : 
"  Men,  we  are  to  go  to  the  top  of  that  hill.  If  we  are  fired  on 
in  ascending  it  will  break  our  order,  as  the  hill  is  so  steep.  As 
soon  as  the  fire  of  the  enemy  commences,  let  the  word  be,  *  Every 
man  for  the  top  of  the  hill;  he  who  reaches  it  first  is  the  best 
man.' "  The  heat  was  excessive,  and  the  pathway,  through  thorny 
acacia  and  prickly  cacti,  so  steep  that  we  could  scarce  keep  our  foot- 
hold ;  but  up  we  went  and  gained  the  summit — the  bird  had  flown, 
without  awaiting  our  approach.  I  commanded  a  halt  to  rest  the 
men,  and  while  drawn  up,  with  arms  at  rest,  the  enemy,  in  earnest, 
opened  a  fire  upon  us  from  several  places  of  ambush;  the  balls 
whistled  about  us  merrily,  and  in  return  we  sent  among  them,  in  the 
bushes  and  behind  the  rocks,  a  shower  of  lead  which  soon  started 
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them  out  up  the  banks  of  the  creek.  Down  the  hill  we  went  to 
march  through  the  town,  and  thus  drew  upon  ourselves  a  hot  fire 
again.  The  launch  had  now  come  up,  and  I  ordered  her  to  riddle 
some  houses  on  the  bank  of  jthe  stream  from  which  the  enemy  was 
firing.  Our  balls  drove  them  from  the  bushes,  and  away  they  sped 
to  the  hilltops.  Further  pursuit  was  useless,  and  I  commanded  a 
homeward  march  for  the  ship.  We  drew  off  without  the  loss  of  a 
man  and  returned  to  the  ship ;  two  were  wounded  slightly,  and  it  is 
supposed  we  killed  many  of  the  enemy,  as  our  fire  upon  them  was  in 
heavy  volleys.  At  daylight  the  next  morning  we  sailed,  as  the 
weather  had  a  threatening  appearance  and  our  anchorage  was 
insecure ;  we  had  the  prize  in  tow,  but  as  it  was  a  heavy  drag  upon 
us,  towards  night  we  fired  her,  and  as  darkness  came  on  the  burning 
vessel  beautifully  lighted  up  the  horizon.  On  our  way  down  we 
touched  at  Lor6to  and  also  at  Descondido,  and  on  Friday,  October 
8,  again  anchored  at  La  Paz. 

I  had  applied  to  the  captain  to  give  me  a  small  schooner  belonging 
to  an  American  at  La  Paz,  to  man  and  arm  her,  and  to  let  me  go 
back  to  my  friends  at  Mulej6,  to  cut  ofi*  their  communication  with 
the  opposite  coast  I  hoped  also  to  catch  two  vessels  that  were  said 
to  be  engaged  in  transporting  troops  and  ammunition.  On  the 
evening  of  our  arrival  the  captain  came  on  board,  having  Colonel 
Burton  in  company;  he  sent  for  me  and  told  me  he  was  going  to 
charter  the  Libertad,  man  and  arm  her,  and  send  me  back  to  Mulej£, 
asking  how  soon  1  would  be  ready.  "  To-morrow  night,"  I  replied. 
At  daylight  on  the  morning  of  the  9th  I  took  charge  of  the  schooner 
and  began  her  equipment.  Our  9-pounder  launch  gun  was  fitted  up 
by  a  contrivance  of  mine  to  work  on  a  pivot ;  this  occupied  nearly 
the  whole  day,  but  meanwhile  we  were  getting  on  board  provisions, 
water  and  wood.  On  Sunday  morning  I  went  on  board  with  my 
crew  of  II  men,  having  Midshipman  J.  R.  Hamilton  as  my  officer. 
1  ^^ot  underway  at  10.30,  but  by  the  rapid  current  was  swept  on  a 
bank  from  which  I  did  not  get  off  until  evening.  On  the  following 
nitrht  I  ran  into  the  bay  of  Descondido  for  sundry  articles  I  wanted, 
and  sailed  again  at  3  P.  M.  of  the  12th,  passing  within  sight  of  Lor6to. 
I  forgot  to  mention  that  on  my  previous  visit  to  Lor^to,  in  the  Dale, 
1  had  been  sent  on  shore  to  seize  some  pieces  of  artillery  belonging 
to  the  Mexican  Government,  lest  they  might  fall  into  the  hands  of  the 
insurgents.  I  brought  away  three  small  brass  guns,  an  old  musket, 
and  some  lances. 
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I  also  heard  here  that  the  force  with  which  we  were  engag^ed  at 
Mulej6  numbered  one  hundred  and  forty  men ;  they  had  sent  down 
a  swagg^ering  account  of  the  fight,  such  as  having  routed  us  and 
killed  six  of  our  men. 

Sunday,  October  24. — Tossing  about  in  heavy  weather  in  my  little 
brig,  with  no  comfort,  littie  rest,  but  leading  an  independent,  roving 
life,  which,  added  to  the  excitement  of  my  cruise  in  the  Libertad, 
makes  it  a  very  agreeable  change  from  the  man-of-war  Dale.  Since 
coming  up  here  I  have  been  prying  about  everywhere,  and  am 
becoming  quite  a  terror  to  the  small  neighborhoods  on  the  coast  In 
the  early  part  of  the  week  I  made  a  stretch  across  the  Gulf  and 
looked  at  the  barren  cliffs  of  Mexico,  hoping  to  meet  with  some 
adventure.  I  took  a  distant  view  of  Guaymas,  into  which  port  I 
wished  to  run,  but  thought  it  my  first  duty  to  look  again  upon 
Mulej6,  as  I  had  been  three  days  absent  So  away  I  ran  for  its 
table  mountains  and  broken  crags.  At  daylight  on  Thursday  morn- 
ing we  were  off  Mulej^,  with  light,  baffling  winds,  but  at  sunrise 
the  officer  of  the  watch  called  me  and  reported  that  the  wind  had 
come  out  from  the  northwest  I  ordered  him  to  run  for  the  mouth 
of  the  Mulej6  creek.  By  10  o'clock  we  were  near  enough  to  dis- 
cover a  small  sloop  at  anchor  inside;  the  wind  had  freshened  so 
much  that  we  had  already  reefed  our  sails.  I  immediately  made 
preparations  for  sending  in  an  armed  party  to  bring  out  or  burn  the 
sloop.  My  old  pilot  told  me  it  was  going  to  blow  and  that  it  would 
not  be  safe  to  anchor.  I  was  determined  to  get  the  sloop,  so 
anchored,  but  it  was  too  rough  to  trust  my  men  to  our  miserable 
canoes,  and,  while  busy  in  contriving  an  outrigger,  I  discovered  that 
the  sloop  had  taken  the  alarm  and  was  warping  up  the  creek.  A 
neck  of  land  covered  the  hull  of  the  vessel  and  the  men ;  but  hoping 
to  make  them  desert  the  vessel  and  give  me  thus  more  time,  I  com- 
menced firing  upon  them  with  our  9-pounder,  trying  to  cut  away  the 
spars  of  the  sloop,  but  without  effect.  The  sea  was  now  running 
high  and  the  wind  increasing  to  a  gale,  and  I  was  compelled  to  turn 
my  thoughts  to  my  own  little  craft.  "  You  will  have  to  slip,  sir," 
said  the  old  coast  pilot,  **  you  can*t  get  that  anchor.  It's  going 
to  blow  a  gale,  and  the  waters  are  close  under  our  stern,  sir."  In 
fact  the  old  fellow  (the  quondam  skipper  of  the  brig)  was  very 
uneasy.  But  I  could  not  spare  the  anchor  and  best  chain,  and  told 
him  we  must  get  the  anchor,  though  in  truth  I  felt  very  anxious 
when  I  found  tackles  parting  and  stoppers  giving  way  and  the  sea 
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breaking  over  our  bow  ;  but  after  an  hour  of  hard  work  we  got  the 
chain  in  short,  made  sail,  and  fortunately  drove  her  into  deeper 
water,  where  we  succeeded  in  getting  the  anchor  up,  much  to  my 
relief,  as  I  felt  that  I  might  need  it  before  the  gale  was  over.  I  stood 
out  to  sea,  the  little  craft  behaving  very  well,  but  the  heavy  sea  and 
strong  current  were  too  much  for  her ;  we  could  not  hold  our  own, 
and  I  was  compelled  to  run  off  to  leeward  and  make  a  port.  Before 
night  I  anchored  in  a  snug  bay  under  the  lee  of  Point  San  Juan,  and 
there  lay  three  nights  and  two  days  in  a  heavy  gale. 

Saturday,  November  6. — The  past  week  has  been  full  of  adventure 
and  excitement.  Having  made  four  attempts  to  get  in  to  the 
anchorage  at  Mulej6  by  night,  all  of  which  were  unsuccessful  because 
of  the  calms  and  light  airs  off  the  land  which  then  prevailed,  on  Sat- 
urday, October  30,  at  2  A.  M.,  I  hove  up  my  anchor.  I  was  lying 
about  six  miles  from  the  mouth  of  the  creek,  and  with  a  good  breeze 
had  a  promise  of  being  by  4  o'clock  at  the  desired  place,  where  I 
expected  to  cut  out  the  small  sloop  which  we  had  fired  upon  last 
week.  But  in  this  I  was  again  to  be  disappointed  ;  on  approaching 
the  creek  we  had  the  same  calms  and  light  baffling  airs  as  before,  and 
did  not  get  to  the  place  before  seven  o'clock,  at  which  time  all  Mulej6 
was  aroused  and  on  the  alert. 

I  now  became  rather  desperate,  and  finding  it  impossible  to  get 
upon  the  people  by  surprise,  resolved  to  carry  my  plans  into  execu- 
tion under  their  noses.  So  1  landed  Mr.  Hamilton  with  eight  men 
to  reconnoitre,  at  the  same  time  anchoring  the  brig  within  e^hty 
yards  of  the  beach.  A  description  of  the  place  is  necessary  to 
enable  one  to  better  understand  the  localities  and  the  difficulties  to 
be  encountered.  The  village  is  on  both  sides  of  a  creek  running 
through  a  pretty  and  fertile  valley  ;  the  waters  of  the  creek  are  too 
shoal  to  admit  my  vessel,  which  is  therefore  compelled  to  lie  outside 
at  a  distance  of  about  one  mile  and  a  half  from  the  town,  for  it  is  that  bx 
from  the  mouth  of  the  creek,  and  the  sloop  I  wanted  to  get  at  was 
fully  two  miles  from  me.  Could  1  have  sent  on  shore  twenty  men 
they  should  have  gone  in  broad  day,  but  as  my  crew  is  only  thirteen 
all  told,  and  as  I  must  have  some  remain  to  work  the  gun  and  take 
care  of  the  vessel,  I  resolved  to  land  a  party  at  midnight  or  towards 
morning,  to  bring  out  or  destroy  the  sloop.  Mr.  Hamilton  and  his 
party  having  made  the  necessary  observations,  came  off  to  the  vessel. 

No  sooner  had  he  left  the  beach  than  the  Mexicans  began  to 
assemble,  having  kept  at  a  respectful  distance  while  he  was  on  shore. 
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They  offered  no  violence,  however,  but  one  fellow,  bolder  than  the 
rest,  stood  on  the  hill,  and  throwing  up  his  hat  shouted,  **  Aha,  Amer- 
icanos, muy  malditos !"  His  further  cursings  were  cut  short  by  a 
musket  ball  which  was  sent  after  him  by  way  of  cautioning  him  to 
keep  quiet. 

During  the  day  we  were  undisturbed  at  our  anchorage.  Every- 
thing was  prepared  for  a  fight,  and  after  dark  I  hauled  the  brig  in 
still  closer  to  the  shore  that  I  might  the  better  be  able  to  cover  the 
cutting  out  party.  But  a  watchful  Providence,  whose  guidance  I  had 
asked,  prevented  my  sending  in  the  men,  for  whom  I  had  asked  His 
protection.  At  about  9  in  the  evening  I  discovered  that  there  was  a 
sentry  posted  close  by  the  vessel.  I  saw  him  striking  a  light  for  his 
cigar,  and  thus  was  warned  that  the  people  were  under  arms,  being 
alarmed  by  the  Americans  lying  so  close  to  them.  I  directed  one  of 
my  men  to  fire  on  the  sentry  aforesaid  so  quietly  lighting  his  pipe, 
by  way  of  letting  him  know  he  was  discovered.  1  suppose  he  was 
not  struck,  but  knowing  that  their  watch  was  observed,  the  Mexicans 
now  passed  the  call  "  Alerto,"  and  I  could  count  it  firom  man  to  man 
until  lost  in  the  distance.  We  all  were  under  arms,  and  most  of  my 
men  lying  down,  as  I  resolved,  if  nothing  further  turned  up,  to  land 
my  party  at  all  events  and  try  to  pass  these  sentinels.  1  loaded  my 
double-barreled  gun  with  ball,  and  threw  myself  on  my  bed  on  deck 
with  my  gun  by  my  side,  waiting  for  the  small  hours  of  morning, 
thinking  the  people  would  still  be  surprised  by  the  boldness  of  the 
stroke  meditated. 

I  heard  no  sound  ashore,  but  the  passing  of  the  sentry's  call,  till 
about  half- past  ten  o'clock,  when  bang !  bang !  bang !  they  commenced 
fi'om  every  direction.  I  jumped  out  of  my  bed,  seized  my  gun  and 
fired  at  the  group  nearest  me,  which  I  could  only  discern  by  the 
flashes  of  the  guns.  My  men  were  under  arms  in  a  moment,  as 
everything  was  fortunately  prepared.  I  directed  them  to  fire  at  the 
flashes  and  waste  no  shot  The  pivot  gun  was  soon  in  operation  too, 
and  fired  upon  such  points  as  seemed  to  be  occupied  by  the  largest 
groups  of  the  enemy.  The  moon  was  rising  behind  us,  so  these 
Mexicans  had  us  as  a  target  against  the  sky,  and  kept  up  a  pretty  good 
hail  of  balls  whistling  about  our  heads  for  about  half  an  hour ;  but  so 
well  did  my  crew  obey  my  orders  to  watch  and  fire  only  at  the  flashes 
(we  could  in  no  other  way  ascertain  the  position  of  our  assailants,  who 
were  constantly  changing  their  stations) — so  well,  I  say,  was  our  fire 
directed,  that  in  half  an  hour  we  drove  them  from  the  beach ;  their  fire 
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slackened,  and  by  half-past  twelve  all  was  again  quiet  No  one  on 
board  was  hurt,  but  I  decided  not  to  risk  my  small  party  by  sending 
on  shore  that  night 

The  next  morning  a  boat  was  reported  coming  in  from  seaward. 
Our  canoe  was  despatched  and  the  brig  gotten  underway  in  five 
minutes,  and  at  noon  the  prize  was  brought  alongside — a  poor,  scared 
beggar,  named  Juan  Battista,  who  said  he  was  no  Mexican,  but  an 
innocent  sealer,  and  a  native  of  Italy,  that  he  had  been  absent  from 
Mulej6  three  weeks,  and  had  had  nothing  to  do  with  the  war.  Hoping 
to  extort  from  him  some  information,  I  ordered  his  seal  skins  and 
goods  to  be  passed  on  board  and  his  canoe  hoisted  in.  This  alarmed 
him,  and  I  could  not  suppress  feelings  of  pity  for  a  poor  fellow  caught 
thus  in  sight  of  his  home,  where  he  perhaps  had  wife  and  children 
watching  his  little  boat  Qoming  in  and  witnessing  his  capture.  But 
I  would  not  let  him  go,  telling  him  that  I  regarded  him  as  an  enemy, 
and  that  I  would  keep  him  and  give  him  up  to  the  commandant  at 
La  Paz.  Finding  myself  very  short  of  water,  I  at  night  kept  away  to 
the  southward  for  Lor6to  (the  nearest  good  water),  and  now  my 
prisoner  began  to  wake  up ;  he  thought  surely  enough  I  was  going 
to  La  Paz.  From  him  1  learned  that  the  forces  with  whom  I  was 
engaged  on  the  ist  numbered  about  loo,  and  that  none  were  killed ; 
this  last  I  did  not  believe.  On  Monday  afternoon  my  captive  could 
no  longer  restrain  himself.  I  notified  him  that  if  he  gave  me  the 
information  I  required  I  would  restore  his  property  and  give  him  his 
liberty,  otherwise  he  would  forfeit  both ;  so  before  the  sun  was  set 
on  Monday  he  let  me  know  that  he  had  charge  of  the  sloop  owned 
by  Mejia,  who  got  up  this  revolt.  Little  by  little  he  gave  me  all  the 
information  I  desired  respecting  her  whereabouts ;  so  threatening  him 
with  some  dire  punishment  if  he  were  deceiving  me,  I  tacked  and 
stood  to  the  northward,  putting  the  crew  on  an  allowance  of  three 
quarts  of  water  per  day.  On  Tuesday  evening  we  again  passed 
Mulej6  bay,  and  keeping  on  about  twenty-five  miles,  the  next  morning 
at  sunrise  discovered  the  prize  we  sought.  The  townspeople  had 
already  taken  the  alarm  and  sent  a  body  of  horsemen  to  protect  the 
vessel,  I  suppose ;  but  I  very  quickly  dispersed  them  with  a  few  rounds 
from  our  pivot  gun,  and  they  soon  scattered  to  the  hills,  while  our 
canoes  brought  out  the  prize,  a  pretty  little  sloop  of  twenty  tons  with 
everything  in  fine  order.  The  crew  abandoned  her  and  swam  ashore 
as  our  boats  pulled  in.  Off  we  went  lor  Mulej6  to  display  the  Alerta, 
for  such  was  the  name  of  the  prize,  and  I  have  no  doubt  we 
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cursed  enough  when  we  made  our  appearance  there  on  Thursday 
morning. 

My  cruise  in  the  Libertad  continued  until  the  19th  November 
without  further  incident.  On  that  day  I  arrived  and  anchored  at 
Guaymas,  having  received  orders  to  proceed  there.  On  my  arrival 
I  found  myself  just  too  late  for  the  fight,  to  explain  which  I  must 
give  a  sketch  of  the  proceedings  at  this  place.  Late  in  October  the 
Congress  and  Portsmouth  aime  to  Guaymas,  and  after  delaying 
twenty-four  hours,  demanded  the  surrender  of  the  place,  giving  five 
hours  for  a  reply ;  this  was  at  i  P.  M.  No  reply  was  given,  and 
ere  the  time  allowed  had  expired,  night  and  darkness  came  oh.  With 
the  morning  light  the  two  ships  opened  their  heavy  batteries  upon 
the  walls  of  a  deserted  town ;  the  troops  had  withdrawn  during  the 
night,  carrying  the  few  guns  from  the  fort,  and  the  inhabitants,  who 
were  prevented  from  surrendering  through  fear  of  their  own  troops, 
had  abandoned  their  homes. 

The  cannonade  was  continued  for  nearly  two  hours,  and  the  unre- 
sisting, unoffending  houses  suffered  considerably.  The  ships  then 
ceased  firing  and  sent  a  party  on  shore  to  take  possession  of  the 
empty  place,  and  a  proclamation  was  read.  Captain  Lavallette  made 
appointments  of  military  commandant,  collectors  of  revenue,  and 
other  dignitaries,  and  sailed,  having  withdrawn  the  garrison,  and  left 
the  sloop  Portsmouth  anchored  off  the  town.  A  small  rocky  islet, 
about  one  mile  from  the  town,  was  chosen  as  a  suitable  place  for 
hoisting  the  American  colors ;  and  there  they  wave,  safely  removed 
from  danger. 

Early  in  November  the  Dale  arrived  to  relieve  the  Portsmouth, 
expecting  to  find  Guaymas  a  very  respectable  place  and  qaite 
Americanized.  The  Portsmouth  sailed,  and  the  little  Dale  remained 
sole  monarch  of  the  town  and  harbor.  A  new  proclamation  was  to 
be  read  to  the  inhabitants  (who  had  not  yet  returned,  by-the-bye), 
informing  them  of  the  great  happiness  they  would  enjoy  while  under 
the  protection  of  the  American  arms,  and  the  pecuniary  advantages 
to  be  realized  by  the  reduction  of  duties.  Before  reading  the  procla- 
mation, the  captain  of  the  Dale,  on  the  17th  November,  landed  with 
seventy  men ;  and  when  approaching  the  Plaza,  was  received  with  a 
volley  from  a  window,  by  which  he  was  shot  through  the  foot.  Lieu- 
tenant Smith  (the  next  in  command)  then  formed  the  men  to  fight 
his  way  back  to  the  boats.  Every  house  breathed  fire  from  its  doors 
and  windows,  and  the  officers  thought  that  the  whole  party  were 
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doomed  to  destruction ;  but  the  men  were  so  well  disposed  by  Smith 
(who  took  up  three  positions  commanding  the  Plaza),  and  their  fire 
was  so  heavily  poured  in  upon  the  Mexicans,  who  were  sallying 
from  the  houses  and  forming,  that  the  enemy  was  thrown  into  the 
utmost  confusion  and  a  flight  commenced,  about  400  Mexican 
soldiers  being  routed  by  about  seventy  seamen.  Smith  and  his 
gallant  associates  had  the  satisfaction  of  seeing  themselves  left  masters 
of  the  place.  When  they  were  attacked  they  fought  in  order  to  make 
good  their  retreat;  but  so  doggedly  did  they  stand  and  fight  more 
than  five  times  their  number,  that  the  foe  was  panic-stricken.  The 
streets  were  filled  with  killed  and  wounded  Mexicans,  while  of  our 
party  none  were  injured  but  the  captain. 

In  this  affair  Lieutenant  Tansill  commanded  the  marines,  and  led 
that  gallant  little  band  into  the  thickest  and  hottest  part  of  the  fight. 
Passed-Midshipman  Duncan  had  my  company,  and  all  behaved  with 
most  admirable  coolness  and  a  steady  courage  which  alone  turned 
the  scale  in  their  favor. 

January  21,  1848. — Since  my  last  date  many  weary  and  uninter- 
esting weeks  have  passed  at  Guaymas.  Toward  the  end  of  Decem- 
ber the  Southampton  came  in  to  relieve  us  for  a  while,  that  our  ship 
might  go  to  some  place  for  water ;  and  about  the  same  time  I,  too, 
had  some  little  excitement  in  the  capture  of  a  small  schooner.  I  left 
the  ship  one  day  in  the  launch  in  search  of  adventure,  and  made  an 
excursion  to  the  bay  on  which  the  Mexican  forces  were  encamped, 
about  1 2  miles  from  the  ship  by  sea.  I  pulled  in  quite  close  to  the 
beach  and  threw  a  few  shot  ashore  among  the  soldiers,  by  way  of 
rousing  them  from  their  siesta ;  after  which,  while  coasting  along  the 
shores,  I  discovered  a  small  party,  sent  out  evidentiy  to  watch  for 
and  get  a  chance  at  me,  skulking  among  the  bushes.  I  quickly  gave 
chase  and  drove  them  back  to  their  camp.  Evening  was  drawing 
on  and  I  was  on  my  return  to  the  ship,  when,  just  as  the  sun  was 
going  down,  we  discovered  about  three  miles  from  us  a  schooner 
running  in  for  the  bay.  We  were  about  equally  distant  from  the 
entrance  of  the  creek,  and  at  once  a  most  exciting  chase  began  as  to 
who  should  reach  that  point  first.  We  succeeded  in  cutting  her  off 
and  I  opened  fire  upon  her,  as  I  found  they  were  bent  upon  running 
her  on  shore,  and  this  they  succeeded  in  accomplishing.  Night  and 
darkness  had  come  on,  but  we  could  not  lose  our  prize,  though  every 
moment  expecting  an  attack,  as  the  camp  was  only  about  a  half  mile 
off.    Duncan,  who  was  with  me,  jumped  overboard  when  we  were  as 
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near  the  beach  as  we  could  safely  go,  and  with  three  men  swam  to 
the  prize,  carrying  a  tow-line,  and  we  soon  carried  her  out  in  triumph. 
She  was  laden  with  a  valuable  and  most  acceptable  cargo  of  good 
things  in  abundance,  cheese,  figs,  raisins,  dates,  sugar,  etc.,  with  all 
of  which  we  got  back  to  the  ship  at  about  8  P.  M. 

We  left  Guaymas  December  23,  and  anchored  in  the  bay  of 
La  Paz  on  Christmas  day.  A  busy  week  was  spent  in  La  Paz,  and 
our  ship  again  made  ready  for  sea  ere  the  New  Year  was  ushered  in. 
At  length  we  sailed  for  Mazatlan,  where  we  arrived  January  6,  and 
remained  two  days.  Mazatlan  is  the  first  civilized  place  we  have 
visited  since  leaving  Lima,  and  it  is  a  pretty  and  well  built  town,  with 
well-filled  shops,  inviting  restaurants,  good  markets,  and  beautiful 
gardens.  The  town  is  in  possession  of  our  squadron,  the  Inde- 
pendence and  Congress  lying  here,  and  having  the  greater  portion 
of  their  crews  in  garrison  on  shore.  Business  goes  on  as  usual  and 
everything  seems  lively  and  gay. 

We  sailed  on  the  8th  and  ran  over  to  San  Jos6  where  we  hoped  to 
meet  with  the  Portsmouth,  but  to  our  great  disappointment  found 
she  had  a  week  before  sailed  for  home.  The  little  town  of  San  Jos6 
is  in  possession  of  the  squadron,  being  garrisoned  by  a  force  of  50 
seamen  and  marines  in  charge  of  Lieutenant  Chas.  Heywood.  A  few 
weeks  before  our  visit  this  garrison,  at  that  time  only  25  men,  was 
attacked  by  a  body  of  150  Californians,  who  boldly  advanced  to  the 
assault  of  the  building  in  which  Heywood  was  posted ;  but  in  the 
onset  their  leader  was  killed,  and  with  considerable  loss  they  were 
repulsed,  though  a  skirmishing  fight  was  kept  up  for  several  days. 
I  should  not  omit  speaking  of  La  Paz  too,  for  we  found  that  place 
nearly  reduced  to  ruins ;  **  grim-visaged  war  **  had  visited  that  pretty 
village  soon  after  the  Dale  left.  The  Californians,  in  force  about  400 
men,  attacked  Colonel  Burton's  force  of  1 10  New  York  volunteers 
posted  in  two  large  buildings  and  the  church,  and  continued  a  kind 
of  skirmishing  siege  for  about  eight  or  ten  days.  After  losing  about 
sixty  of  their  number  the  assailants  withdrew,  but  not  until  they  had 
brought  in  the  brand  to  assist  in  desolating  the  scene.  All  of  that 
part  of  the  town  not  protected  by  the  garrison's  muskets  was  burned. 

February  i. — Again  at  Guaymas.  We  arrived  here  four  or  five 
days  since  and  relieved  the  Southampton,  in  which  vessel  our  late 
commander  took  passage  to  Mazatlan.  Soon  after  our  arrival  we 
heard  that  the  general  in  command  on  shore  had  sent  a  company  of 
troops  down  to  garrison  the  village  of  Cochori  to  cut  off  the  supplies 
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of  fresh  provisions  we  had  been  receiving  from  that  place,  and  per- 
chance to  capture  some  of  our  boats ;  so  we  made  up  a  "  tea  party  " 
for  the  occasion. 

On  Sunday  morn,  January  30,  I  left  the  ship  in  command  of  an 
expedition  to  surprise  and  take  this  garrison.     We  went  about  four 
miles  in  our  boats,  and  landing  through  the  surf  on  the  beach  some 
three  miles  from  the  village,  with  quick  step  and  profound  silence 
marched  upon  the  place.    On  getting  near  the  village  I  detached  the 
marines,  twelve  in  number,  with  orders  to  get  near  the  outpost  and 
lie  concealed  until  I  had  reached  the  barracks,  that  our  assault  might 
be  made  simultaneously.     Lieut.  Fabius  Stanly  led  the  advance,  and 
we  pushed  on  through  thicket  and  hedge  until  within  100  yards  of  the 
barracks  undiscovered.     We  now  divided  into  two  parties,  Stanly 
leading  to  the  right,  I  filing  to  the  left,  that  we  might  suiTOund  the 
barracks  before  assaulting  it     As  my  company  were  filing  around  the 
corner  of  the  barracks  we  were  discovered  and  fired  at  by  the  sentry  on 
the  house.    Stanly  had  reached  the  front  of  the  barracks,  surprising  the 
sentry  there  and  seizing  him  with  his  own  hands,  not,  however,  until 
he  had  given  the  alarm.    In  an  instant  a  number  of  the  guard  rushed 
out  from  the  rear  and  fired  in  the  faces  of  my  men.     I  ordered  a 
charge,  but  as  it  was  pitchy  dark  some  escaped,  while  others  were 
shot  down  while  fiying.     As  soon  as  we  fired  I  had  the  satisfaction 
of  hearing  a  volley  from  the  marines,  who  rushed  upon  the  picket 
guard  and  overpowered  it.   Lights  were  struck  and  we  found  we  had 
captured  Captain  Mendoza  and  his  lieutenant  with  their  mistresses, 
all  in  charming  deshabille  ;  the  fair  ones,  thus  by  the  rude  "  larums  " 
of  war  roused  from  their  repose,  seemed  in  nowise  agitated,  but  au 
contraire  very  interesting  indeed.    We  captured,  I  say,  the  captain, 
lieutenant  and  eleven  privates;  in  the  assault  five  were  killed  and 
two  wounded.    Twenty  stands  of  arms,  500  rounds  of  ball  cartridges, 
a  stand  of  colors,  and  a  quantity  of  provisions  also  fell  into  our  hands, 
as  well  as  the  guard  boat. 

Day  was  now  beginning  to  dawn,  and  bidding  my  officer  prisoners 
to  put  on  their  clothes,  I  marshaled  my  forces  and  marched  them  to 
the  beach  with  all  of  our  spoils,  leaving  Stanly  with  a  guard  to  make 
a  more  thorough  overhaul  of  the  barracks  by  daylight  I  made 
signal  for  the  boats  to  come  in,  and  at  about  7  A.  M.  commenced 
embarking  my  men.  When  all  were  off,  I  took  the  officers  into  my 
own  boat  and  made  my  return  in  triumph  to  the  ship.  The  captain 
was  very  much  depressed,  but  the  lieutenant  seemed  quite  delighted 
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with  the  idea  of  not  being  numbered  among  the  dead.  My  breakfast 
was  already  prepared,  and  at  10.30  I  sat  down  and  entertained  my 
unfortunate  guests,  giving  them  stewed  oysters,  omelette,  toast,  and 
hot  coffee.  So  much  for  the  affair  of  Cochori.  The  friendly  Indians 
immediately  reopened  their  trade  with  us  and  we  now  get  along 
quite  comfortably.  A  sad  business  this  matter  of  war !  Some  hearts 
were  widowed  to-day ;  some  were  made  fatherless.  May  the  God  of 
battles  have  mercy  on  those  who  fell  in  this  their  country's  cause ! 
Among  those  killed  was  a  sergeant,  in  whose  cartridge  box  were 
found,  carefully  preserved,  several  letters  from  his  wife,  telling  of  the 
health  of  the  children,  of  her  affection,  and  desire  to  see  him  return 
from  the  war.  She  is  sixty  leagues  from  here  and  in  a  few  days  will 
receive  the  sad  news  of  her  loss. 

April  3. — For  a  long  time  I  have  written  nothing,  as  there  have 
been  no  events  of  importance  to  note  ;  true,  there  have  been  some 
trifling  skirmishes  between  small  parties  of  our  men  and  the  various 
outposts  of  the  enemy,  but  nothing  serious,  and  the  loneliness  of  our 
situation  may  be  imagined  when  the  arrival  of  a  small  sloop,  navi- 
gated by  two  or  three  men,  would  afford  us  quite  an  excitement  and 
sufficient  food  for  a  day's  talk.  But  to-day  our  long  looked-for 
commodore  arrived,  after  a  journey  from  home  by  sea  and  land  of 
nine  months.  We  are  right  glad  to  see  him  and  to  receive  the  letters 
which  arrived,  some  having  unfortunately  been  lost  by  the  wrecking 
of  the  vessel  in  which  the  commodore  was  coming  down  the  bay  of 
Monterey. 

The  month  of  April  passed  away  tranquilly.  We  heard  of  the 
armistice  and  that  the  war  was  wellnigh  at  a  close.  I  most  truly . 
wbh  that  it  may  really  be  over,  for  it  cannot  but  be  considered  an 
inglorious  war  for  our  navy,  though  brilliant  the  laurels  won  by  our 
gallant  army.  This  war  has  brought  to  my  mind  a  confirmation  of 
the  opinion  I  have  long  entertained  with  regard  to  the  efficiency  of  the 
Navy.  Efficiency y  do  I  say  ?  Inefficiency  is  the  term  1  would  use ; 
for  most  wretchedly  inefficient  is  our  Navy,  once  the  pride  of  our 
country.  How  it  has  fallen  within  the  past  thirty  years ! — during  a 
period  when  all  the  civilized  world  has  made  such  strides  in  improve- 
ment ;  when  the  world,  blest  with  a  long  peace,  has  turned  its  atten- 
tion to  arts  and  sciences,  and  all  the  great  privileges  which  can  alone 
be  enjoyed  in  peaceful  times,  while  at  the  same  time  the  great 
nations  have  not  been  unmindful  that  peace  is  preserved  only  by 
being  prepared  for  war. 
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Of  all  our  commanding  officers,  of  whom  there  have  been  Jhfe/  on 
this  station  during  the  past  two  years,  Commodore  Stockton  has  been 
the  only  one  who  has  come  up  to  my  ideas  of  a  naval  commander. 
His  conduct  has  been  characterized  by  promptness,  decision,  unusual 
bravery,  and  boldness  of  purpose.  He  has  fearlessly  discharged  the 
duties  of  his  station  without  any  selfish  consideration  of  personal 
responsibility,  which,  alas !  is  but  too  frequentiy  the  first  and  only 
thing  by  which  many  of  our  officers  are  actuated.  From  the  com- 
mencement of  the  war  Commodore  Stockton  turned  his  whole  atten- 
tion to  the  conquest  of  the  Mexicans,  and  to  ensure  success  in  the 
accomplishment  of  his  purpose,  the  whole  disposable  force  of  the 
squadron  was  employed.  The  squadron,  insufficient  as  it  was  in 
numerical  strength,  was  reduced  still  more  so  by  the  negligence  of 
the  Equipment  Bureau,  the  men  not  being  half  fed  and  greatly  in 
want  of  proper  clothing.  But,  notwithstanding  all  the  obstacles  he 
had  to  contend  with  and  the  method  of  warfare  to  be  adopted  by  sea- 
men, he  figured  conspicuously,  marching  into  the  heart  of  the  coun- 
try, declaring  his  purpose,  and  with  the  seamen  of  the  squadron 
brought  the  Californias  under  subjection.  You  must  not  suppose 
me  a  sworn  Stockton  man,  for  I  am  by  no  means  an  admirer  of  his ; 
he  has  his  weak  points,  perhaps  more  than  most  men,  but  at  the  same 
time  he  has,  by  comparison,  thrown  all  of  his  compeers  in  the  shade,  and 
indeed  as  an  officer  I  do  admire  him.  He  was  succeeded  by  Biddle, 
who  was  in  his  youth  a  gallant  man,  and  I  therefore  will  pass  him 
over ;  his  infirmities  and  age*  have  long  since  unfitted  him  for  com- 
mand, and  his  natural  acerbity  of  disposition  causes  him  to  look 
upon  all  men  with  a  degree  of  suspicion.  Then  came  Commodore 
Shubrick,  who  after  some  time  applied  for  leave  and  was  relieved 
by  Commodore  T.  Ap  C.  Jones.  Who  so  blind  as  not  to  perceive 
the  disastrously  disorganizing  effects  of  these  frequent  changes  in  the 
command  of  a  squadron  in  time  of  war? 

But  I  will  forbear  to  speak,  and  pass  on  to  the  armistice  and  its 
consequences  to  this  place.  We,  to  whom  the  pleasures  have  so 
long  been  forbidden,  may  now  indulge  in  a  visit  to  the  uninteresting, 
uninviting  town  and  vicinity.  The  people,  profiting  by  the  temporary 
cessation  of  hostilities,  are  glad  to  avail  themselves  of  the  better  shelter 
of  their  town  houses,  and  abandoning  the  huts  which  had 
constructed  for  their  convenience  in  the  neighboring  villages, 
quickly  back  to  the  town,  where,  protected  by  our  men,  they  enjoy 

*  He  was  65  years  old  and  died  shortly  after,  October  i848.^Ed. 
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more  liberty  of  conscience,  freedom  of  action,  and  security  of  property 
than  they  have  ever  before  known.  The  shops  are  re-opened,  houses 
injured  by  shot  repaired,  and  in  a  few  days  the  place  in  everything 
resumed  its  former  appearance.  When  I  speak  of  injury  done  by 
shot  you  may  think  of  any  number  of  houses  knocked  down  and 
imagine  all  sorts  of  ruinous  injury,  but  such  is  not  the  case.  The 
houses  in  this  country  and  California,  and  indeed  in  most  of  the  towns 
of  Spanish  America,  are  built  of  adobes,  or  sun-dried  bricks,  the  walls 
are  commonly  about  two  and  a  half  feet  thick,  and  the  greater  part 
of  the  houses  are  of  but  one  story  in  height.  These  adobe  walls  when 
dried  by  the  parching  winds  of  this  climate  become  one  mass  of 
brick,  one  solid  brick,  so  that  a  cannon  shot  striking  the  walls,  though 
it  may  perchance  strike  where  the  cornerstone  of  our  houses  is  placed, 
merely  makes  a  clean  hole  and  brings  down  none  of  the  superin- 
cumbent wall.  The  most  severe  injury  inflicted  on  the  people  of 
Guaymas  has  been  by  their  own  countrymen  and  defenders,  by  whom 
the  houses  have  been  broken  open  and  pillaged  of  all  movable 
property  and  the  furniture  wantonly  destroyed. 

One  of  the  first  persons  I  met  with  on  visiting  the  shore  was  my  old 
midnight  friend — and  prisoner — Lieutenant  2^vedra,  whom  I  found 
installed  at  the  billiard  rooms,  which  are  kept  by  him — a  kind  of  public 
house,  by  the  way,  where  liquors  of  every  variety  and  excellent 
quality  are  served  up,  and  where  wretched  beefsteak  and  garlic,  with 
a  tolerably  good  omelette,  are  also  served  up  to  the  hungry  wayfarer. 
My  friend  Zaavedra — Don  Juan,  as  we  style  him — was  vastly  delighted 
at  seeing  me,  and,  extending  to  me  the  hospitalities  of  Guaymas,  in 
the  excess  of  his  pleasure  took  me  to  his  house.  He  then  entered 
into  a  long  recapitulation  of  his  sorrows  during  the  war,  and  1  believe 
he  looked  upon  me  as  a  benefactor,  as  in  capturing  him  he  became 
released  (by  parole)  from  further  service;  at  all  events  he  implied  as 
much,  as  he  unreservedly  told  me  he  was  very  glad  indeed  to  get  rid 
of  a  service  that  brought  him  neither  honor  nor  pay.  There  was  none 
of  the  former  issued  to  the  Mexicans  in  this  war,  and  the  latter  was 
all  appropriated  by  those  highest  in  rank.  He  also-  complained 
bitterly  of  the  losses  he  had  sustained  by  the  troops,  who  had  not 
spared  his  billiard  room  and  its  equipments — his  liquors  they  had 
entirely  carried  off",  from  his  safely  locked  store — and  the  cloth  of  the 
tables  had  been  converted  into  trowsers ;  however,  with  a  degree  of 
elasticity  and  good  humor  quite  worthy  of  a  Frenchman,  my  friend 
laughed  it  all  off"  and  said  his  uniform  was  now  for  sale. 
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The  people  of  this  part  of  Mexico  are  generally  of  a  low  class ; 
there  is  no  rascality  unknown  to  the  men,  and  laxity  of  morals  among 
the  females  is  thought  of  little  consequence,  and  therefore  you  find 
that  in  three  or  four  families  out  of  five  the  mother  is  only  a  mistress. 
The  women  are  not  pretty  by  any  means,  and  decay  at  a  very  early 
age.  It  is  not  uncommon  to  see  a  girl  of  fourteen  a  mother ;  conse- 
quently the  woman  of  twenty-five  appears  ten  or  twelve  years  beyond 
that  age.  This  very  early  marriage  is  alike  destructive  of  the  consti- 
tution and  morals.  There  is  but  little  regard  paid  to  common 
decency,  though  they  do  preserve  a  semblance  of  modesty ;  but  their 
extravagance  in  dress  surpasses  all  bounds  in  both  sexes.  You  will 
see  the  washerwoman  after  a  day  of  hard  toil  turn  out  on  the  holiday 
with  a  rich  silk  dress  (let  me  say  here  that  the  prices  are  about  treble 
the  cost  of  such  articles  in  New  York)  and  pearls,  with  a  fine  rebozo^ 
silk  stockings,  and  embroidered  slippers ;  and  you  will  see  a  muleteer 
with  a  shirt,  the  only  one  he  possesses,  of  the  finest  cambric,  its 
bosom  and  collar  richly  embroidered,  fine  linen  drawers,  and  velvet 
trowsers  decorated  with  gilded  buttons  by  the  gross,  and  this  suit  is 
kept  on  until  it  falls  to  pieces.  I  have  been  told  that  these  men  pay 
frequently  $30  and  $40  for  one  shirt,  and  the  rest  of  their  suit  is  in  the 
same  proportion  of  expense.  Alas  for  the  pride  of  the  Spanish  race, 
a  man  decorating  himself  while  starving ! 

I  believe  I  have  not  said  anything  about  the  bay  and  town  of 
Guaymas,  and  may  as  well  devote  a  part  of  this  page  to  that  purpose. 
The  bay  is  very  capacious  and  of  sufficient  depth  for  vessels  of  the 
largest  class,  though  the  water  is  shoal  near  the  town.  When  in  the 
bay  the  view  is  on  every  side  bounded  by  rugged  and  barren  hills, 
on  whose  sides  there  is  not  a  solitary  spot  of  green,  though  there  is 
a  sickly  little  bush  with  very  minute  leaves,  and  the  cactus  grows  to 
a  giant  size  in  the  parched  and  thirsty  soil.  I  have  seen  its  stalks 
shooting  up  twenty  feet  and  more,  and  nearly  two  feet  in  diameter. 
Some  of  its  varieties  bear  a  rather  agreeable  fruit,  which  in  the 
autumn  constitutes  a  large  portion  of  the  food  of  the  poorer  classes. 
There  is  no  agreeable  vegetation,  no  groves  of  trees  upon  which  the 
eye  may  rest — all  is  barrenness.  The  town  consists  of  but  three 
streets,  running  parallel  with  the  shores,  and  its  population  is  about 
twenty-five  hundred.  The  houses  are  of  adobes,  one  lofty  story  in 
height ;  a  style  of  building  admirably  adapted  to  the  country,  for  the 
very  thick  walls  most  effectually  exclude  the  heat,  which  is  here 
intense.    The  roofis  are  covered  to  a  depth  of  eighteen  inches  with 
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clay ;  these,  with  the  brick  floors,  make  the  houses  very  comfortable. 
At  night  the  people  sleep  in  the  open  air ;  those  who  have  a  court- 
yard within  their  walls  spread  their  mats  there,  and  those  who  have 
no  such  place  of  privacy  spread  theirs  before  the  doors  in  the  streets, 
men  and  women,  in  very  primitive  style.  In  the  immediate  rear  of 
the  town  the  hills  rise  nearly  perpendicularly  to  the  height  of  nearly 
two  thousand  feet,  and  seem,  with  their  *'  horrid  crags,"  to  overhang 
and  threaten  the  place. 

The  captain,  purser  and  myself  made  a  party  for  an  excursion  to 
San  Jos^,  or  Rancho,  as  it  is  most  commonly  called.  An  American 
gentleman  of  the  place  provided  us  with  a  carriage,  two  mules  and 
muleteer;  he  too  accompanied  us,  and  oflT  we  started  on  one  of  the 
hottest  days  of  June.  Our  road  ran  through  a  valley  perfectly  level 
the  whole  way,  but  all  was  barren  and  burnt  up,  and  I  am  told  that 
such  is  the  character  of  the  country  throughout  its  whole  extent  for 
hundreds  of  miles.  At  the  Rancho,  which  is  merely  a  small  village 
of  adobes,  we  were  very  civilly  received  by  the  authorities  and  some 
of  the  **  upper  ten  thousand  "  whom  we  visited,  and  in  the  cool  of 
the  day  returned  again  to  Guaymas,  without  having  seen  or  learned 
anything  worthy  of  remembrance. 

Soon  after  the  armistice  we  were  visited  by  a  portion  of  the  Mari- 
copas,  a  tribe  of  Indians  from  the  river  Gila.  They  came,  so  said 
their  chief,  to  see  the  Americans  of  the  United  States,  hearing  that 
their  country  was  to  be  taken  possession  of  by  them ;  they  came  to 
let  us  know  that  they  were  always  our  friends  and  were  glad  to  come 
under  our  rule.  They  were  nearly  naked ;  the  most  conspicuous 
article  of  dress  was  that  worn  by  their  chief,  in  the  way  of  a  nose 
ring.  A  huge  silver  ring  with  a  plate  nearly  as  large  as  a  quarter  of  a 
dollar  was  stuck  in  his  nose,  and  being  an  ornament  designating  rank 
and  high  birth,  he  seemed  quite  possessed  with  a  sense  of  his  own 
importance ;  but,  without  jesting,  this  rude  son  of  the  forest  had  more 
of  the  natural  dignity  of  rank  than  you  commonly  And  among  the 
better  dressed  civilized  races.  He  spoke  Spanish  tolerably  well, 
and  seemed  full  of  life  and  spirits.  The  style  of  dressing  their  huge 
shocks  of  hair  being  peculiar  I  will  mention  it,  as  it  may  some  time 
be  adopted  by  our  fashionables.  The  women  had  their  hair  thickly 
plastered  with  mud ;  whether  to  keep  their  heads  cool  or  to  destroy 
vermin  I  know  not,  but  they  appeared  to  think  it  very  fine.  Our 
captain  invited  them  to  visit  the  ship,  and  they  accepted  the  offer 
with  so  much  avidity  we  supposed  them  different  from  the  Indian 


322  NOTES  FROM  THE  JOURNAL  OF 

race,  thinking  they  were  moved  by  curiosity.  But  not  so;  the  usual 
apathy  of  the  red  man  was  never  more  conspicuous ;  they  expressed 
no  astonishment  whatever,  though  they  had  never  before  seen  a 
vessel  of  any  kind.  We  asked  them  if  they  had  ever  heard  a  large 
gun  fired  ?  "  No."  Well,  a  large  gun  was  cleared  away,  and  being 
directed  over  a  range  of  waters,  fired.  Still  there  was  no  astonishment 
other  than  was  expressed  in  the  "  ugh  ";  but  about  a  mile  and  a  half 
from  the  ship  the  shot  struck  the  water  and  commenced  skipping 
along,  then  indeed  they  forgot  themselves  and  gave  a  shout  of 
admiration  and  wonder.  That  a  ball  nearly  as  large  as  a  man*s  head 
should  be  thrown  such  a  distance  was  beyond  their  comprehension, 
and  at  every  graze,  as  a  volume  of  water  was  sent  up  high  into  the 
air,  there  was  a  fresh  shout.  This  was  the  only  thing  that  pleased 
the  Indian. 

In  June  a  vessel  arrived  bringing  letters;  and  in  June,  too,  we 
suflTered  from  the  scorching  north  winds.  How  hot  they  are !  how 
insufferable !  No  hot  blast  from  a  furnace  can  be  more  parching ;  the 
air,  at  all  times  excessively  dry  here,  is  beyond  endurance  when  the 
north  wind  of  summer  comes  rushing  along  over  these  sun-burnt  hills 
of  Sonora.  In  the  latter  part  of  this  month  of  June  more  letters  were 
received,  and  I  got  several  that  came  overland,  one  of  them  but  seven 
weeks  from  home. 

In  the  last  week  of  June  the  Ohio  and  Congress  arrived  at  Guay- 
mas,  causing  quite  a  sensation,  enlivening  not  only  us,  for  the  whole 
country  for  miles  around  seemed  to  be  aroused  by  such  an  event. 
No  shipof-the-line  had  ever  before  visited  Guaymas ;  so  not  only  did 
the  people  of  this  place  crowd  on  board,  but  many  families  came  from 
a  distance  of  one  hundred  and  fifty  miles  to  see  the  Ohio,  and  all 
were  delighted  with  the  magnificent  ship.  Her  coming  was  the 
occasion  of  considerable  festivity,  too ;  dinners  and  dances  were  quite 
the  order  of  the  day.  We  had  just  received  news  that  peace  was 
concluded,  and  this  was  additional  cause  for  rejoicing. 

July  I. — The  Dale  evacuated  Guaymas,  hauling  down  our  national 
colors  under  a  salute  of  twenty-one  guns. 

July  4. — The  day  was  celebrated  on  board  the  Ohio  in  a  manner 
not  soon  to  be  forgotten,  I  presume,  by  those  concerned.  The  Com- 
modore gave  a  collation  at  i  P.  M.,  and  in  the  evening  a  ierhdta  was 
given  on  board  our  ship,  when  the  beauty  of  Guaymas  assembled, 
if  it  may  be  called  beauty.  However,  there  were  two  or  three  very 
good-looking  women  from  the  interior;   they  danced  and  waltzed 
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gracefully,  and  with  the  fine  band  from  the  Ohio  we  made  a  very 
pleasant  night  of  it.  An  Indian  ballet  was  danced  by  a  bride ;  the 
dance  was  unmeaning  and  ungraceful,  and  the  music  a  few  simple 
notes,  but  the  woman  was  pretty,  and  the  chief  charm  of  the  dance  was 
in  the  timbals  worn  on  the  knees  and  with  which  she  beat  time  to 
the  music. 

July  5. — On  this  day  we  took  our  departure  from  the  detested  bay 
of  Guaymas,  and  in  company  with  the  Ohio  and  Congress  sailed  for 
La  Paz,  where  we  arrived  on  the  fourth  day  out  Lower  California 
for  some  unaccountable  reason  has  been  given  back  to  Mexico,  and 
consequently  there  is  great  distress  among  those  of  the  inhabitants 
who,  during  the  war,  have  compromised  themselves  by  their  adhe- 
rence to  the  Americans.  It  must  not  be  forgotten  that,  by  the 
proclamation  of  our  naval  and  military  commanders,  the  whole  of 
California  was  declared  to  be  annexed  to  the  United  States ;  this  was 
done  not  only  by  authority,  but,  under  instructions  from  the  Govern- 
ment, protection  was  promised  to  the  inhabitants,  and  their  property 
and  rights  guaranteed  to  them.  A  force  was  also  sent  to  occupy  and 
garrison  some  of  the  principal  ports,  and  things  thus  went  on  quietly 
for  a  few  months;  but  the  spirit  of  insurrection,  which  had  been 
crushed  in  Upper  California,  was  by  some  designing  men  revived 
here,  where  they  hoped  by  an  overwhelming  force  to  reconquer  the 
territory  and  thus  make  themselves  "buen  merito"  of  their  country. 
When  the  insurgents  took  up  arms  other  proclamations  were  issued, 
enjoining  all  peaceably  disposed  people  to  remain  at  their  houses, 
protection  was  again  guaranteed  to  those  friendly  to  the  Americans, 
and  there  being  quite  a  party  so  disposed,  they  naturally  availed 
themselves  of  the  assurances  held  out,  espoused  the  cause  of  the 
United  States,  to  which  they  wished  to  be  annexed.  But  after  all  of 
these  proclamations  and  promises  these  unfortunate  people  have  been 
betrayed,  their  territory  passes  back  to  Mexican  domination,  and 
many  of  them  are  threatened,  not  only  with  the  confiscation  of 
property,  but  with  death.  So  we  find  our  old  friends  of  La  Paz  in 
great  trouble,  for  all  of  the  best  portion  of  the  inhabitants  had  taken 
up  arms  in  support  of  our  flag. 

After  a  delay  of  three  or  four  days  only  at  La  Paz,  our  ship,  being 
of  convenient  size  for  despatch,  was  sent  over  to  Mazatlan  for  mails. 
The  country  about  Mazatlan,  watered  by  the  showers  that  are  now 
so  frequently  falling  in  these  latitudes,  is  quite  green,  and  it  is  really 
refreshing  to  see  a  landscape  with  its  green  hills  and  fruitful  vales, 
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and  then,  too,  to  get  some  of  the  fruit.  After  our  long  banishment 
to  such  out-of-the-way  places  as  Guaymas,  Mazatlan  seemed  quite 
like  a  city ;  and  indeed  it  was  high  time  for  us  to  get  to  a  place  where 
our  many  little  wants  could  be  gratified,  and  I  had  quite  a  busy  day 
on  shore  shopping.  It  was  so  long  since  I  had  been  into  a  respect- 
able store,  I  could  not  help  going  about  and  looking  at  the  many 
pretty  things  to  be  seen  here. 

We  found  the  Mexicans  in  the  midst  of  a  fresh  insurrection.  No 
sooner  is  their  war  with  us  over  than  they  recommence  their  own 
fights ;  the  whole  country  is  in  a  state  of  disorganization,  and  I  don't 
know  when  the  wretched  people  will  have  any  quiet  and  orderly 
government.  They  are  certainly  not  at  all  qualified  for  self-government, 
being  too  ignorant  and  too  easily  deceived  by  their  military  leaders, 
who  are  their  rulers.  The  various  chieftains  are  always  struggling 
for  their  own  aggrandizement,  and  there  can  be  no  quiet,  no  law,  no 
security  in  Mexico  while  such  things  exist  as  are  at  present  permitted. 

After  four  days  spent  at  Mazatlan  we  again  sailed  for  La  Paz, 
where  we  arrived  on  the  27th  of  July,  and  are  quite  pleased  again  to 
be  in  a  snug  harbor  where  we  can  have  such  luxuries  as  milk  in  our 
coffee,  and  fine  figs  and  grapes. 

Sunday^  August  27. — The  weather  is  very  hot  to-day,  and  we  are 
bound  in  for  Mazatlan,  where  I  hope  to  find  letters  from  home.  I 
believe  I  have  elsewhere  made  mention  of  the  fact  of  my  reading 
prayers  on  Sunday  to  the  ship's  crew ;  I  have  been  in  the  habit  of 
doing  so  for  several  months  past  by  the  captain's  request,  and  I  have 
used  the  prayers  of  the  morning  service.  This  morning  I  read  the 
Litany — that  most  solemn  and  beautiful  portion  of  the  Liturgy. 

September  26. — The  month  of  September  has  nearly  gone  and  will 
soon  be  recorded  in  the  past.  It  is  some  weeks  since  I  have  written 
anything,  though  agreeable  events  have  taken  place — most  agreeable 
changes  in  our  cruise,  brought  about,  as  it  were,  accidentally.  On 
our  return  from  Mazatlan  to  La  Paz,  where  we  arrived  on  the  7th  of 
this  month,  we  found  none  of  the  squadron ;  all  had  left,  and  the 
troops  which  were  to  have  gone  up  by  land  had  also  gone  away  in 
the  ships.  This  was  to  us  a  most  unexpected  event,  and  as  matters 
have  turned  out  we  are  delighted.  The  commodore  probably 
expected  to  meet  us  at  sea,  for  he  left  no  instructions  whatever, 
whether  we  should  follow,  or  carry  out  the  designs  which  he  had  ver- 
bally communicated  to  our  captain ;  therefore  it  was  at  once  resolved 
to  water  ship,  go  to  Mazatlan,  and  if  no  orders  were  received,  to  pro- 
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ceed  to  the  Cape,  with  the  expectation  of  finding  there  some  news 
for  our  guidance.  While  we  were  lying  at  La  Paz  we  had,  on  the 
25th,  a  furious  hurricane  which  was,  fortunately,  of  short  duration, 
for  in  its  violence  it  destroyed  nearly  one  half  the  town.  Our  ship 
having  been  made  snug  did  not  suffer,  but  from  this  rough  specimen 
we  are  able  to  form  .a  pretty  correct  idea  of  the  autumnal  gales  of 
this  quarter  of  the  world 

We  sailed  from  La  Paz  on  the  14th,  touched  at  Mazatlan  on  the 
1 8th,  and  in  the  evening  we  filled  away  for  Cape  St.  Lucas.  Before 
reaching  that  place,  however,  a  change  came  over  the  spirit  of  our 
captain's  dreams,  for  on  the  21st,  the  cape  in  sight,  the  weather 
assumed  a  most  threatening  aspect,  and  all  things  seeming  to  portend 
a  gale  such  as  we  had  experienced  at  La  Paz,  the  wind  beginning  to 
blow  right  wildly  from  the  southeast  (the  worst  quarter  here),  it  was 
at  last  decided  by  him  that  the  most  proper  course  to  pursue  was  to 
follow  the  commodore.  This  was  the  point  we  had  been  trying  to 
attain,  and  right  glad  was  I  when  in  my  watch  the  order  was  received 
to  "  keep  away."  A  solid  year  spent  in  the  Gulf  of  California  was 
thus  put  an  end  to,  and  our  fears  that  we  should  still  be  detained  two 
months  longer  were  thus  extinguished,  so  on  the  21st  of  September  we 
bade  adieu,  I  hope  a  long  adieu,  to  Lower  California.  But  the  sea 
of  Cortez  did  not  seem  disposed  to  relinquish  its  claims  so  easily ;  for 
three  days  we  were  buffeted  and  tossed  about  in  its  parting  gales ; 
a  most  unusual  wind  from  the  southwest  coming  in  and  seeming  to 
dispute  our  exit;  but  good  weather  has  come  again,  and  we  now 
look  for  our  arrival  at  Monterey  to  see  what  will  turn  up  next. 

November  11. — Monterey.  U.  S.  S.  Warren.  Yes ;  I  have  with  a 
vengeance  seen  what  was  next  to  turn  up.  We  arrived  at  Monterey 
on  the  15th  October  and  found  the  Ohio  at  anchor,  a  few  days  ahead 
of  us  only.  On  the  19th  the  commodore  sent  on  board  of  the  Dale 
a  special  order  in  relation  to  the  discipline  of  the  squadron,  by  one 
part  of  which  watch  officers  were  not  to  be  allowed  to  go  on  shore. 
I  may  here  observe  that  the  temptation  held  forth  by  the  easily  pro- 
cured gold  at  the  **  placers  "  was  irresistible  and  the  desertions  from 
the  Ohio  were  without  limit.*  In  a  moment  of  vexation  the  above 
capricious  order  was  issued;  it  is  sufficiently  evident  that  such  an 
order  was  by  no  means  calculated  to  prevent  desertion,  for  the 
opportunities  to  desert  were  not  at  all  lessened,  as  the  intercourse 
with  the  shore  was  the  same  as  before,  the  boats  constantly  plying  at 

*  The  Dale  did  not  lose  a  man  by  desertion  while  on  the  station. — Ed. 
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their  usual  hours  with  "  idlers  "  (those  who  do  not  keep  watch)  on 
liberty. 

The  injustice  of  the  order  was  so  apparent,  and  it  was  so  directly 
at  variance  with  usage  and  law,  that  I,  for  one,  could  not  but  look 
upon  it  as  an  outrage ;  so  I  sat  down  at  once  and  addressed  a  letter 
to  the  commodore  requesting  him  to  reconsider  his  order,  that  it 
might  be  withdrawn  or  made  general  in  its  operation.  Many  others 
felt  as  I  did  but  did  not  care  to  run  against  the  pricks ;  two  lieu- 
tenants of  the  Ohio  did  make  verbal  remonstrance.  The  day  after 
my  communication  was  forwarded  a  confidential  communication  was 
addressed  to  us  three  complainants,  which  document  was  so  carefully 
worded,  and  its  special  pleadings  so  artfully  woven,  that  it  was  evi- 
dently intended  as  a  net  behind  which  the  commodore  should  par- 
tially screen  himself  and  in  which  he  might  catch  the  unwary.  I 
thought  it  unsafe,  therefore,  to  enter  into  a  correspondence  on  the 
subject,  being  determined  to  "  bide  my  time  "  and  make  my  com- 
plaints at  home. 

A  day  or  two  after  the  confidential  address  appeared  the  restric- 
tion was  removed,  or  rather  deprived  of  its  obnoxious  points,  though 
the  liberty  was  not  so  great  as  was  desirable,  yet  none  could  complain. 
I  was  at  this  time  sitting  as  a  member  of  a  court-martial,  which 
adjourned  on  the  31st  of  October.  On  the  evening  of  that  day  I 
received,  through  Commander  John  Rudd,*  an  indirect  and  confiden- 
tial bit  of  advice,  to  wit,  that  I  had  better  recall  my  letter  or  explain 
it  away.  I  immediately  replied  I  would  do  neither ;  that  as  for  with- 
drawing it,  I  saw  no  necessity  for  so  doing;  it  was  true  the  restrictions 
had  been  removed,  but  I  had  written  it  previously  to  their  removal, 
at  a  time  when  I  considered  myself  aggrieved,  and  as  for  explaining, 
or  in  other  words,  apologizing  or  saying  I  did  not  mean  what  I  said, 
I  would  not  be  guilty  of  such  a  folly.  I  meant  all  I  said  and  would 
submit  the  matter  to  any  tribunal.  I  would  never  withdraw  what  I 
had  said.  The  conversation  on  the  matter  was  ended  by  Rudd's 
saying,  "  I  give  you  this  advice  as  a  friend,  lest  any  trouble  or  future 
difficulty  should  grow  out  of  that  letter."  I  thanked  him  for  his 
kindly  feelings  and  assured  him  I  had  acted  fi'om  a  sense  of  duty ; 
that  as  for  any  trouble  or  difficulty,  I  apprehended  none ;  there  was 
nothing  in  my  letter  which  could  be  considered  exceptionable,  and 
although  I  would  not  wish  to  be  brought  before  a  court  on  any 
pretext,  I  did  wish  to  see  matters  of  this  kind  tested,  and  I  should 

*  Commanding  the  Dale. — Ed. 
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Stand  upon  my  rights.  The  Dale  was  to  sail  on  the  following  day 
on  a  short  cruise,  after  which  she  was  tq  go  home.  The  Dale  was, 
however,  delayed  until  the  next  morning  after,  but  while  eating  my 
dinner  (Nov.  i)  a  peremptory  order  was  brought  transferring  me  to 
the  Warren.  Somehow  or  other  I  had  had  a  presentiment  of  some 
such  thing,  and  therefore  my  mind  was  in  a  degree  prepared  for  it 

I  left  the  good  ship  Dale  on  the  morning  of  2d  November.  I  felt 
like  leaving  a  home ;  many  of  the  men  wanted  to  go  with  me  and 
share  my  fate  whatever  it  might  be.  I  considered  this  as  the  most 
flattering  evidence  of  the  good  will  of  sailors ;  but  even  this  proof  of 
their  regard  and  respect  did  not  prepare  me  for  what  took  place. 
As  I  shoved  off"  from  the  ship,  the  crew,  seeing  me  leaving,  had  with 
one  consent  gathered  on  the  forecastle,  and  as  I  left  they  gave  me 
three  such  hearty  cheers  as  would  gratify  any  public  man  who  sought 
popularity.  The  feelings  which  were  aroused  within  me  were  those 
of  gratification  indeed  and  surprise,  for  I  had  not  sought  popularity, 
and  had  only  tried  to  do  my  duty.  I  knew  indeed  that  the  crew 
had  confidence  in  me  as  an  officer,  but  I  knew  not  that  their  good 
will  was  so  general.  I  almost  shed  a  tear  at  this  honest  token  of 
Jack's  afTection ;  and  I  felt,  too,  that  the  commodore  had  unwittingly 
made  me  an  object  of  honor. 

On  board  of  the  Warren  I  find  myself  quite  contented  and  com- 
fortable. The  old  ship  is  pretty  much  of  a  wreck,  but  we  have  a 
very  agreeable  mess,  and  I  am  resolved  to  be  contented. 

January  28,  1849. — I  have  in  general  committed  to  my  pages  here 
only  such  matters  as  may  be  agreeable  and  instructive;  this  last 
word  seems  out  of  place,  as  who  should  find  instruction  in  anything 
relating  to  California  customs  and  the  usages  of  California  society  ? 
But  say  what  they  may  who  have  croaked  over  this  country,  ridi- 
cule has  now  turned  to  wonder,  and  the  croakers,  the  scofTers,  the 
loafers  are  all  crowding  to  California.  Such  is  the  power  of  gold  over 
the  minds  of  men,  that  places  hitherto  looked  upon  as  uninhabitable, 
dreary  tracts  of  waste  avoided  by  the  beasts  of  the  field,  mountains 
with  their  cragged  sides  and  tumbling  torrents,  are  now  the  goal  for 
which  all  rush  with  an  eagerness  more  deplorable  than  can  be  imagined. 
Covetousness,  with  its  attendant  vices,  never  had  so  fair  a  field  of 
action  since  the  world  began ;  gold  is  the  first  thought  of  the  dawn- 
ing day,  the  last  thought  of  the  twinkling  twilight,  and  aye  the  glit- 
tering metal  still  hangs  about  us  in  our  dreams,  gilding  all  we  touch, 
and  many  the  bright,  airy  fabric  raised  in  our  fancies  during  slumber. 
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But  slumber  and  the  dead  hours  of  night  are  favorable,  too,  for  the 
desi^s  of  those  upon  whom  the  dread  sin  has  wrought,  or  devel- 
oped the  vice  in  its  most  terrible  shapes.  Murder  and  robbery  stalk 
about  in  the  midnight  darkness,  and  amid  the  cries  of  the  coyote 
may  oft  be  heard  the  screams  and  cries  of  the  victim  who  for  his 
gold  is  sacrificed. 

On  the  night  of  November  14  a  number  of  men  belonging  to  tUs 
ship,  having  gained  the  faithless  sentry,  lowered  a  boat  which  had 
been  hoisted  under  the  bow  for  painting  and  repairs.    The  officer 
of  the  deck  heard  some  noise  and  his  quick  ear  detected  some  foul 
play,  so  seizing  a  musket  and  calling  to  the  corporal  of  the  guard,  he 
ran  forward  in  order  to  stop  a  portion  of  the  crowd  who  were  rushing 
for  the  boat ;  for  the  movement  was  evidently  well  arranged  and  had 
many  participants.    Six  men  had  already  leaped  into  the  boat,  and 
among  them  the  sentry  by  whose  baseness  the  plot  was  permitted. 
Finding  themselves  discovered  the  mutineers  pushed  off;  the  officer 
ordered  them  back  or  he  would  fire  into  them.     "  Fire  and  be 
damned  !  "  was  the  reply,  with  a  threat  also  of  firing  back,  for  the 
sentry  had  carried  his  musket.    The  officer  fired  and  ordered  the 
corporal  to  do  so.    Three  shots  were  quickly  fired  into  the  boat, 
though  it  was  too  dark  to  distinguish  anything  save  the  one  object 
on  the  water  moving  rapidly  away.    Meanwhile  a  boat  was  lowered 
and  an  exciting  chase  commenced ;  the  distance  to  the  beach  was 
short,  and  the  pursuing  boat  reached  there  a  few  moments  after  the 
pursued.    The  deserters  had  all  escaped  save  one,  and  that  one  the 
treacherous  sentry ;  one  musket  ball  had  singled  him  as  its  victim, 
and  he  lay  groaning  in  the  boat  with  a  ghastly  wound.   His  leg  firom 
the  hip  to  the  knee  was  laid  open  to  the  bone,  the  ball  having  then 
passed  through  the  leg  below  the  knee,  shattering  the  bone.    Thus 
was  he,  who  but  a  half  hour  before  paced  on  his  post  in  the  full 
vigor  of  manhood  and  health,  now  brought  back  to  the  ship  a  crim- 
inal, dreadfully  wounded  and  crippled  for  life,  a  life  of  suffering  and 
disgrace.     That  musket  ball  was  well  directed,  and  conveys  a  moral 
to  every  one  placed  in  a  situation  of  trust,  to  every  one  whose  sworn 
duty  it  is  to  guard  and  protect  his  country's  honor  and  interests. 

But  let  us  follow  those  who  succeeded  in  effecting  their  escape. 
Three  seamen,  Wm.  Banbury,  Peter  Reamer,  and  Peter  Quinn,  with 
two  marines,  safely  reached  the  shore ;  one,  as  we  afterwards  learned, 
had  a  bullet  through  his  cap.  These  five  miscreants  are  bound  to  the 
gold  regions,  and  already  fancy  themselves  among  the  successful 
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miners;  visions  of  wealth  are  already  dancing, before  them,  and  they 
hurry  on,  rejoicing  in  the  brighter  days  in  anticipation.  Do  they 
know  they  have  three  hundred  miles  to  travel?  Do  they  know  that 
their  journey  is  over  mountain  path  and  desert  wastes  ?  Do  they 
know  that  the  settlements  are  but  remotely  situated  on  their  road,  and 
that  no  friendly  hand  will  give  them  bread  or  meat  or  shelter  ?  Food 
is  too  dear ;  flour  is  at  one  dollar  per  pound  where  the  gold  is  plenty, 
and  as  for  shelter,  men  do  not  now  trust  strangers  willingly ;  too  many 
deeds  of  violence  are  committed,  and  those  who  have  houses  like  not 
to  entertain  unknown  travellers,  on  foot,  too,  and  without  money. 
But  on  they  journey ;  they  must  not  tarry,  for  they  are  pursued,  and 
they  must  be  quick  and  wary  or  they  will  be  caught ;  so  they  diverge 
a  little  from  the  road,  and  after  a  walk  of  some  fifty  miles  reach  a 
place  called  Soledad.  Here  they  meet  two  other  fugitives  flying 
from  the  very  region  to  which  they  are  hastening,  two  scoundrels 
named  "  Mike  "  and  "  Lynch,"  who  a  few  days  before,  having  begged 
shelter  and  food  at  the  camp  of  two  miners,  had  during  the  night 
most  brutally  murdered  their  hospitable  entertainers  and  robbed  them 
of  their  gold.  The  alarm  is  given,  the  avenger  is  following,  and  on 
horses  stolen  they  fly  for  life.  At  Soledad  they  meet  the  five  deserters, 
a  choice  gang  are  they,  and  the  hand  of  fellowship  is  crossed. 

The  marines,  however,  fortunately  for  themselves,  seemed  to  have 
tired  of  their  partners  and  at  this  place  dissolved  company.  The 
murderers  represented  to  the  seamen  that  mining  was  at  this  wintry 
season  impracticable,  and  proposed  striking  to  the  south,  where  more 
genial  climes  were  found,  and  wine  and  women  with  their  sunny 
smile  all  invited  to  the  south  for  the  winter.  "We  have,"  said  they, 
"  money  in  plenty  and  will  share  with  you ;  at  the  first  rancho,  too, 
we  will  buy  you  horses."  The  willing  sailors  not  needing  much 
persuasion,  joined  the  two  whose  hands  were  already  dyed  in  blood, 
and  the  five  set  out  for  the  south.  At  the  first  rancho  they  stole  three 
horses,  and  thus  all  are  mounted,  though  the  sailors  are  but  badly  offfor 
equipments.  In  a  day  or  two  they  reach  the  friendly  roof  of  an  Irish- 
man named  Read,  who  with  his  native  family  occupied  the  deserted 
missionary  establishment  of  San  Miguel.  This  man  invites  them  in 
and  good  substantial  food  is  placed  before  them,  a  cheering  fire  blazes 
on  the  hearth,  and  there  they  rest  their  wearied  limbs,  passing  the 
evening  in  tales  of  wondrous  import,  the  fanciful  mind  of  the  Irish- 
man exaggerating  the  great  wealth  of  the  miners  and  vainly  boasting 
of  his  own  successful  expedition  to  the  region  of  gold,  for  he  bad 
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but  recently  returned,  and  he  showed  his  store  of  treasure  to  the 
covetous  crew  around  him.  Ah !  little  did  he  suspect  that  blood  was 
on  their  hands,  that  Satan  was  again  busily  at  work  among  them. 
With  that  vanity  which  generally  leads  man  into  a  display  of  his  wealth 
he  exhibited  his  gold,  the  goods,  too,  he  had  bought  for  the  winter's 
supply  and  comfort  of  his  family ;  he  was  always  poor  before,  but  now 
may  sit  down  and  while  away  his  time  until  the  gold  harvest  again 
commences,  quite  at  his  ease.  Here  are  silks  and  fine  things  for 
those  who  were  poorly  clad  before,  here  is  an  abundance  of  food 
for  those  who  were  but  lately  half  fed,  and  see,  he  has  still  a  large 
store  of  treasure  left. 

"  But  come,"  he  says,  "  sit  down,  boys,  bring  more  wood  and  let 
us  be  comfortable."  The  two  murderers  brought  out  some  of  their 
ill-gotten  gold,  too,  and  their  host  bought  it  of  them,  paying  down 
the  cash.  At  length  they  yield  to  fatigue  and  rest  in  sleep.  In  the 
morning  they  partake  of  the  comfortable  breakfast  which  their  host 
spreads  before  them,  and  for  which,  and  for  all  his  kindness,  he  will 
accept  no  compensation.  They  leave  him  at  ten  in  the  morning,  but 
proceed  a  short  way  only  on  their  journey  when  they  halt.  '*  It  is  a 
shame,"  says  Banbury,  "to  let  this  chance  slip  by,  we  ought  to  have 
that  money."  He  perhaps  was  only  giving  utterance  to  thoughts 
busily  at  work  in  the  hearts  of  all,  for  with  but  few  words  they  all 
turned  back.  "  Boys,"  said  Read,  as  they  approached  his  door,  "  so 
you  have  all  come  back ;  that's  right,  come  in  and  be  comfortable, 
'tis  of  no  use  to  travel  in  such  bad  weather."  "  Yes,"  they  replied, 
"our  horses  are  jaded  and  we  are  pretty  well  worn  out,  and  we  are 
so  very  comfortable  by  your  fire  we  have  concluded  to  stay  another 
day  and  rest  ourselves."  Evening  came  on  and  they  busied  them- 
selves in  cutting  wood  and  assisting  in  the  work  of  making  each 
other  comfortable  for  the  night — cold-blooded  villains,  thus  to  be, 
as  it  were,  gloating  over  their  victims ;  but  darkness  alone  will  suit 
their  works — they  would  recoil  from  such  deeds  in  daylight,  so  they 
wait  for  night  Too  soon  it  comes  and  throws  its  mantle  over  the 
scene,  but  by  the  red  glare  of  the  cheerful  fire  they  sit  and  smoke 
their  pipes  and  talk  and  laugh,  while  all  the  time  hell  is  raging  in 
their  minds.  Soon  a  dull  leaden  sound  is  heard — a  blow,  a  groan, 
and  the  old  man  falls — Banbury  has  struck  him  on  the  head  with  the 
axe,  twice  or  thrice  the  blow  is  repeated,  and  though  life  must  be 
extinct,  another  of  the  murderous  gang  stabs  him  with  a  knife>  An 
old  Indian  servant  is  sleeping  on  the  floor;  the  aXe  soon  sends  him  to 
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his  final  rest.  "  Come  on,"  says  Banbury,  "  there's  more  work  to  be 
done,"  and  he  opens  the  door  of  the  bedroom  where  the  mother  and 
her  children  and  the  rest  of  the  family  are  sleeping,  but  the  noise  has 
disturbed  and  alarmed  them.  "  Buenas  noches,  sefiora,"  was  the  salu- 
tation of  these  villains  as  they  entered  the  room,  and  now  commenced 
again  a  most  awful  scene  of  butchery — all,  all  were  slaughtered.  I 
find  my  very  thoughts  stand  still  in  attempting  the  recital,  so  awfully 
heartrending  must  have  been  the  scene  in  that  room.  Mother  and 
children — vainly  do  they  beg  for  mercy  where  there  is  none ;  tears 
and  shrieks  and  prayers  that  might  have  moved  a  heart  of  stone 
are  all  lost  here  where  hell-hounds  are  at  work  and  gold  is  the  object. 

One  little  fellow  has  crept  under  the  bed — poor  boy,  better  had  he 
waited  and  suffered  a  more  speedy  death ;  he  is  shot  at  once  or  twice, 
and  then  dragged  out  to  have  his  skull  cleft.  There  is  still  one  left, 
a  little  child,  an  infant,  unconscious  of  what  is  going  on.  The  wretch 
Banbury  brought  it  out  of  the  room  saying,  "  I  have  not  the  heart 
to  kill  this  child."  What  mockery!  Another  fiend  at  his  elbow 
took  the  smiling  baby,  and  going  back  to  the  room,  soon  returned, 
saying,  "I  quickly  finished  that  aneJ^  And  now  they  rifled  the 
house  of  money  and  goods  till  all  are  laden  with  more  than  they  can 
carry,  for  this  plunder  being  dropped  along  their  road  served  to  trace 
them  up.  They  are  rich  now,  and  after  travelling  a  few  miles  buy  fi'esh 
horses,  for  they  must  hasten  out  of  that  section  of  country.  They 
met  the  dragoon  mail-rider  coming  from  Los  Angeles  to  Monterey; 
he  passed  them,  and  in  a  few  hours  stopped  at  the  scene  of  butchery. 
The  stout  heart  of  the  soldier  must  have  quailed,  but  no  time  was 
to  be  lost.  He  hastened  to  the  nearest  settiement,  gave  the  alarm, 
and  then  resumed  his  journey,  spreading  the  report  through  the 
country  lying  along  his  route  with  all  the  speed  his  horse  could 
give  him.  He  well  described  the  five  men  whom  he  had  met  as 
being  of  a  suspicious  appearance  and  coming  firom  the  direction  of 
the  murdered  family. 

But  let  us  return  to  the  gang  of  cruel  devils  who  thus  in 
human  form  are  travelling  onward.  Treason  is  at  work  among  them, 
and  surely  vengence  is  at  hand,  for  the  country  is  aroused  through 
an  extent  of  a  hundred  miles  or  more.  An  Indian  boy  had  attached 
himself  to  this  gang  and  followed  them  from  Soledad ;  he  too  had 
assisted  in  the  murders.  The  day  after  they  left  the  house  of  Read, 
guilty  men  as  they  are,  each  begins  to  suspect  the  other  of  treachery ; 
but  first  their  minds  fall  upon  the  Indian  boy.    A  foul-looking  fellow  is 
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he,  with  his  dusky  skin  and  shock  of  wiry  hair,  with  his  filthy  blanket 
hardly  covering  his  naked  legs ;  but  he  has  keenness  in  his  eye  and 
soon  detects  the  suspicious  glances  thrown  towards  him.  **  That  boy 
must  die,"  said  one.  "  Not  here,"  muttered  another ;  but  the  boy  reads 
their  minds,  and  snake-like  he  crept  away  from  their  camp-fire  that 
night,  and  was  not  missed  by  the  watch  till  he  was  beyond  their 
reach.  He  is  a  cunning  fellow  and  takes  the  very  road  from  which 
pursuit  may  be  expected.  He  meets  the  pursuers.  "  Have  you  seen 
five  men,  boy,  and  what  road  are  they  on  ?  "  **  Yes,  I  have  come  on 
the  Santa  Barbara  road  and  met  five  men,  Americans,  on  horseback." 
The  gang  pass  by  Santa  Barbara  and  camped  for  the  night  a  mile  or 
so  outside  the  town.  No  wonder  they  avoid  the  dwellings  of  human 
beings,  for  they  are  but  beasts  of  the  mountain,  tigers  of  the  most 
cruel  kind.  They  rested  that  night  and  made  merry  on  some  liquor 
bought  on  the  road.  At  early  day  they  started  again;  but  here 
comes  the  avenger ! 

They  were  hardly  in  the  saddle  and  on  their  road  ere  they  are 
assailed  from  every  point  by  mounted  men,  who  challenge  and  call 
on  them  to  "  halt"  A  shot  of  defiance  was  their  reply,  for  they 
know  the  desperate  situation  in  which  they  are  placed,  and  now 
commences  their  turn  for  being  put  to  death.  Banbury  and  "  Mike  " 
fell  in  the  mel6e;  the  former,  having  killed  one  of  his  assailants, 
leaped  from  a  cliff  into  the  sea,  but  he  was  wounded  and  the  gold 
weighs  him  down ;  he  cannot  swim,  and  vainly  he  tries  to  reach  the 
shore  again,  crying  out  for  quarter.  He  sunk,  and  the  cold  wave 
closed  over  this  icy-hearted  villain  whose  moans  were  heard  only  in 
the  sea-bird's  cave. 

Lynch,  Reamer,  and  Quinn  were  captured  and  secured.  The  fury 
of  the  crowd  which  surrounded  them  was  with  difficulty  restrained ; 
a  brave  and  gallant  citizen  had  fallen  in  the  pursuit  Don  Ramon 
Rodriguez  with  his  lasso  had  fearlessly  dashed  after  one  of  these 
miscreants,  lassoed  and  dragged  him  from  his  horse ;  the  man  in  fall- 
ing shot  him,  and  the  wretch  Banbury  also  fired  another  shot ;  Rod- 
riguez fell,  but  ere  he  died  saw  the  whole  party  killed  or  captured. 

The  prisoners  were  judiciously  placed  in  different  rooms  and  safely 
guarded.  A  few  days  after  their  capture,  the  people  of  the  town  being 
ignorant  how  to  proceed,  were  glad  to  see  an  officer  and  two 
dragoons  ride  in.  A  lieutenant  had  gone  from  Monterey  in  pursuit ; 
he  had  taken  the  road  for  Los  Angeles,  and  passed  by  Santa  Bar- 
bara  ere  he  heard  of  the  affair  there,  so  he  hastily  retraced  his  st^M, 
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and  on  getting  to  that  place,  advised  the  good  citizens  how  they 
should  proceed  to  trial ;  for  there  is  at  this  moment  no  regular  admin- 
istration of  law  in  this  territory,  martial  law  having  ceased  and  the 
civil  not  being  established.  It  was  well  for  the  ends  of  justice  that 
Lieutenant  Ord  arrived  at  this  opportune  moment,  for  the  murderers 
had  a  chance  of  escape.  In  the  first  burst  of  passion  on  capturing 
the  villains  the  populace  were  for  wreaking  upon  them  instant  and 
dire  vengeance  without  the  formalities  of  trial ;  they  wished  at  once 
to  avenge  the  deaths  of  their  friends,  and  it  was  with  great  difficulty 
they  were  restrained  by  those  who  desired  rather  to  proceed  calmly 
and  according  to  the  usages  of  law  and  good  order.  The  prisoners 
were  placed  in  close  confinement,  the  tumult  subsided,  and  the  excite- 
ment being  over,  the  people  were  at  a  loss  how  to  proceed,  for  they  were 
without  organized  courts,  and  in  fact  without  any  immediate  right  to 
place  the  criminals  on  trial.  In  this  dilemma  they  began  to  relax 
somewhat  in  their  vigilance,  and  at  the  time  the  officer  arrived  there 
was  no  watch  kept  on  the  prisoners.  Lieutenant  Ord  called  their 
attention  to  the  matter  and  ordered  that  a  hired  guard  should  be 
kept  at  the  prison  house,  and  also  gave  the  necessary  advice  and 
instructions  with  regard  to  the  trial. 

The  three  murderers  were  placed  on  trial,  found  guilty,  condemned 
and  executed  within  three  brief  days,  and  it  was  not  a  little  remark- 
able that  each  one  on  trial  stoutly  denied  his  own  guilt,  but  bore 
witness  against  the  others ;  each  one  was  an  unwilling  witness  only 
in  the  terrible  slaughter,  each  exclaimed  against  the  butchery  but 
was  forced  by  the  others  to  remain — this  was  the  substance  of  the 
defense  of  all  these  villains ;  and  there  was  some  reason  to  suppose 
that  in  the  case  of  Quinn  there  was  a  shadow  of  doubt  as  to  his  hav- 
ing entered  willingly  into  the  diabolical  plot,  but  his  hands  did  assist 
in  the  butchery,  and  his  case  is  a  striking  illustration  of  the  danger- 
ous effects  of  bad  company — it  brought  him  to  a  felon's  end. 

March  14,  1849. — Let  this  day  be  long  remembered  as  one  of  the 
bright  days  of  my  life — a  day  made  bright  and  cheerful  and  happy 
by  thoughts  of  home.  I  am  now  going  home.  We  sailed  for  home 
at  daybreak  on  the  morning  of  this  day,  and  though  the  winds  be 
light  we  are  on  our  way. 

On  the  1 6th  February  I  sailed  from  Monterey  in  the  Warren,  and 
arrived  at  San  Francisco  on  the  fourth  day  after.  The  commodore 
was  absent  in  the  Southampton  up  the  bay  and  did  not  return  until 
the  23d  February,  after  an  absence  of  three  weeks.     Three  or  four 
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days  after  his  return  I  was  advised  by  Capt.  Rudd  to  apply  for  the 
Dale  in  person.  I  had  resolved  that  I  would  never  make  application 
to  Commodore  Jones,  but  for  reasons  which  satisfied  me  I  was  in- 
duced by  my  friends  to  change  my  mind.  I  therefore  called  upon  him 
one  morning,  and  he  without  hesitation  said  he  would  order  me  back 
to  the  Dale.  My  friend  Rudd  had  previously  applied  for  me,  but  no 
satisfactory  answer  could  be  obtained^  In  the  course  of  conversation 
with  him  he  said,  **  Mr.  Craven,  I  wanted  to  have  a  talk  with  you 
about  a  letter  you  wrote  to  me  in  Monterey  and  which  I  did  not 
like."  I  replied,  "  Commodore,  in  writing  that  letter  I  did  precisely 
as  you  would  have  done  under  the  same  circumstances."  "  Be  that 
as  it  may — I  don't  know ;  but  when  I  ordered  you  to  the  Warren  I 
intended  to  bring  you  to  a  court-martial,"  said  he ;  "  but  I  advised 
with  Capt.  Stribling,  and  am  perfectly  satisfied  that  you  intended  no 
disrespect  to  me."  I  replied  that  I  had  at  the  time  told  Capt.  Rudd 
that  I  had  no  intention  of  treating  the  commodore  with  disrespect, 
but  considering  my  rights  invaded,  had  under  that  feeling  written  the 
letter. 

On  the  morning  of  our  sailing  I  received  from  Commodore  Jones 
messages  by  the  captain  and  purser  complimenting  me  on  my  survey 
at  Monterey  and  saying  he  had  intended  writing  me  a  letter  on  the 
subject,  but  his  business  had  so  completely  occupied  his  time  as  to 
have  prevented  his  doing  so. 

Valparaiso^  May  25. — We  arrived  at  Valparaiso  on  the  8th  of  May 
after  a  pleasant  though  tedious  voyage  of  fifty-five  days.  We  have 
been  detained  here  three  weeks  waiting  for  Mr.  Breton,  our  charg6 
d'affaires,  who  is  going  home  with  us.  It  seems  that  this  worthy  old 
personage  has  become  enamored  of  a  Chilian  maid  and  has  married 
her.  The  marriage  ceremony  was  performed  by  the  Presbyterian 
chaplain  of  the  Independence,  and  in  consequence  of  not  having  con- 
formed with  the  forms  of  the  Roman  Catholic  Church  they  have 
brought  upon  themselves  the  displeasure  of  the  bishops  and  priests, 
who  consider  themselves  outraged  in  the  matter.  Excommunication 
and  a  thousand  other  evils  have  been  threatened  the  lady,  and  in  her 
anxieties  on  the  important  subject  old  B.  has  fired  up  and  quarreled 
with  the  whole  community,  Church,  State  and  all.  He  in  his  turn 
has  threatened  a  bloody  and  exterminating  war,  promising  that  the 
archbishop  should  be  seized,  taken  to  the  United  States  and  tried  by 
court-martial ;  in  other  words,  the  old  fellow  has  been  making  him- 
self the  laughing  stock  of  society  here.    On  the  20th  of  May  they 
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arrived  in  Valparaiso ;  this  loving  pair,  accompanied  by  her  sister 
and  maid,  all  to  take  passage  to  the  land  of  freedom.  Neither  of 
them  can  speak  the  language  of  the  other. 

We  were  completely  overwhelmed  by  the  crowd  of  American 
emigrants  here  on  their  way  to  California,  that  "land  of  promise"; 
vessels  coming  in  every  day  filled  with  passengers,  who  crowded 
about  us  when  we  were  on  shore,  and  who  constandy  visit  us  on  board 
to  inquire  about  the  land  where  gold  is  plenty ;  wishing  to  see 
and  touch  those  who  had  come  from  £1  Dorado,  and  be  assured  that 
their  dreams  of  riches  were  not  too  highly  gilded.  Thousands  are 
going  to  California,  thousands  must  there  meet  with  disappointment 
and  despair,  and  thousands  will  never  return  to  the  happy  land  they 
have  left. 

May  30. — On  the  night  of  the  26th  we  sailed  from  Valparaiso  for 
stormy  Cape  Horn,  and  at  this  moment  our  gallant  little  ship  is  most 
nobly  speeding  on  her  way  towards  the  icy  regions. 

July  28. — To-day  we  are  in  6°  north  latitude  in  the  North  Atlantic ! 
Last  night  the  north  star  was  visible  with  its  twinkling  light,  giving 
promise  of  our  distant  homes.  To-day  small  quantities  of  "gulf 
weed  "  have  been  seen,  and  I  really  feel  that  we  are  drawing  near 
to  our  own  shores.  God  grant  us  a  speedy  and  happy  arrival,  a 
happy  reunion  to  our  friends. 

Sunday^  August  19. — Last  Sunday  we  had  great  hope  that  we 
should  on  this  day  or  to-morrow  arrive  at  New  York,  but  have  been 
disappointed  in  having  light  winds  and  calms ;  to-day,  again  our 
prospect  is  improving.  We  are  now  as  I  write  some  three  hundred 
miles  from  home.  Just  think  of  the  feelings  one  enjoys  in  the  thought, 
one  who  has  been  so  many  thousands  of  miles  distant,  and  so  very, 
very  long  absent — it  is  difficult  to  realize.  How  many  will  be  made 
happy  by  the  arrival  of  our  ship,  how  many  hearts  will  beat  with  love 
and  rejoicing !  and,  I  regret  to  say  it,  to  some  we  will  bring  most 
agonizing  intelligence.  Some  who  are  daily  and  anxiously  looking 
out  for  us,  cheered  by  the  hope  of  being  speedily  reunited  to  the 
absent  ones,  will  only  hear  of  our  arrival  to  learn  that  man  proposes 
but  God  disposes.  In  the  neighborhood  of  Cape  Horn  our  sergeant 
of  marines  died,  a  married  man,  leaving  a  wife  in  Poughkeepsie;  his 
illness  was  of  some  weeks,  the  revival  of  an  old  chronic  dysentery. 

And  now  again,  when  so  near  home,  our  ship  has  been  overcast 
with  gloom  by  a  very  sudden  death  among  us — Midshipman  W.  B. 
Hayes,  a  young  gentleman  of  very  bright  promise,  great  intelligence, 
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and  006  of  Um;  n:o«t  correct  routbs  I  have  erer  seen.  He  was  taken 
01  vfth  ak  v:o!<xt  fever  vbich,  tbr>agh  socnevliat  OLj^nmog,  did  not 
K^ms  ;(U!itnded  v:th  dzn^er.  On  the  tenth  day,  havever,  he  vas  pro- 
niOHunced  by  the  doctcrr  as  convalescing,  bat  all  vere  deceived ;  his 
constitution  vas  too  delicate,  the  fever  had  done  its  work  and  left  him 
nearly  exhausted,  and  on  the  twelfth  day,  much  better  in  the  moniii^ 
and  in  fine  spirits,  he  was  taken  at  noon  with  hemorrhage  of  the 
bowc!s  and  died  before  night,  August  lo.  What  a  sad  blow  to  his 
family,  of  whom,  I  am  told,  he  was  the  idol.  I  have  often  thought 
how  great  would  be  the  happiness  of  his  mother  and  the  many  who 
so  loved  him  on  seeing  him  return — a  man,  who  had  not  forgotten 
eru  of  the  good  precepts  taught  him  in  youth.  He  was  most 
deservedly  a  favorite  with  every  person ;  ofhcers  and  men  were  alike 
ffftid  of  Hayes;  but  the  unerring  shaft  has  singled  him  out  from 
among  us,  and  God  grant  that  our  minds  may  be  thus  brought  to  a 
more  close  consideration  of  the  uncertainty  of  life,  the  vanity  of  all 
earthly  pleasures. 

I  tliank  my  God  that  health  and  life  have  been  continued  to  me, 
and  {>ray  that  my  heart  may  increase  in  fervent  devotion  to  Him  who 
is  the  giver  of  all  good  things. 


[COPYRIGHTBD.] 

U.  S.  NAVAL   INSTITUTE,  ANNAPOLIS,   MD 


A  NEW  METHOD  OF  REDUCING  CHRONOMETRICAL 

LONGITUDES. 

By  Ensign  A.  B.  Clements,  U.  S.  N. 


Observations  for  the  determination  of  the  longitude  of  the  mouth 
of  the  Keum  river,  Korea,  were  made  by  the  officers  of  the  U.  S.  S. 
Alert,  in  June,  July,  and  August,  1884.  The  Alert  being  at  that  time 
a  regular  cruising  vessel  of  the  Asiatic  Station,  her  other  duties  pre- 
vented her  making  more  that  one  round  trip  from  Nagasaki,  the 
origin  of  longitudes,  and  from  remaining  there  long  enough  to  rate 
chronometers  either  before  or  after  visiting  the  undetermined  points. 
The  sights  obtained  were  as  follows :  At  Nagasaki,  June  14.5,  equal 
altitudes  for  error;  at  Chemulpo,  June  27  and  July  8,  equal  altitudes 
for  error  and  rate ;  at  Keum  River,  July  23  and  August  3,  equal 
altitudes  for  error  and  rate ;  at  Nagasaki,  August  13.5,  equal  altitudes 
for  error. 

The  Alert  carried  five  chronometers,  1349,  1636  and  1458  Negus, 
372  Hutton,  and  2 171  Poole.  On  working  up  the  longitudes  of 
Chemulpo  and  Keum  River  by  the  methods  and  formulae  published 
by  the  Department  and  given  in  the  books  of  reference,  a  great 
divergence  in  results  by  the  different  chronometers  was  found  and 
a  better  method  shown  to  be  necessary.  While  investigating  this 
subject  I  was,  by  the  courtesy  of  Professor  Wm.  Harkness,  U.  S.  N., 
allowed  to  examine  his  manuscript,  dated  August  28,  1886,  yet 
unpublished,  of  the  reduction  of  chronometrical  longitudes  in  con- 
nection with  the  Transit  of  Venus  expeditions.  This,  I  believe,  was 
a  new  application  of  the  method  of  least  squares  to  chronometer  rates 
in  the  determination  of  longitudes,  and  led  me  to  examine  into  the 
applicability  of  least  squares  to  the  general  problem  of  the  reduction 
of  chronometrical  longitudes.    I  was  soon  satisfied  it  could  be  used 
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with  ^reat  advantage  and  offered  a  satisfactory  and  general  solution, 
adaptable  to  any  circumstances  that  might  arise  in  cruising,  and 
utilizing  to  the  best  advantage  any  data  that  might  be  obtained,  how- 
ever meagre. 

The  following  is  the  solution  of  the  general  problem,  with  the 
special  case  of  the  Alert  at  Chemulpo  and  Keum  River  as  an  example. 

Suppose  a  vessel  starting  from  a  position  A  whose  longitude  is 
known,  touches  at  several  places  X,  V,  Z,'etc.,  whose  longitudes  are 
unknown,  and  finally  at  B  whose  longitude  is  known ;  that  sights  for 
error  of  chronometer  on  local  mean  time  are  taken  at  each  place  and 
that  at  some  of  them  sights  for  rate  also,  and  that  the  longitudes  of 
X,  Yy  Z,  etc.,  are  wanted. 

We  will  assume  the  notation  of  the  following  table : 


Name  of 
Station. 

Lonf(itude. 

Correction  to 
Local  Mean  Time. 

Interval 
between  Sights. 

Rate. 

A 

L, 

C 

A 

L. 

c: 

^. 

^. 

X 

L. 

c. 

J. 

r 

X 

L. 

c: 

Y 

L, 

c. 

^, 

Rn-^v^ 

Y 

A 

C,' 

^r 

^ 

Z 

L. 

c. 

'In 

R^-Vv* 

Z 

L, 

c: 

4 

r. 

B 

A 

Q 

J- 

R^-^-v, 

B 

U 

a 

^» 

u 

Raxy  Rx„j  Ryx  ^nd  7?^  arc  assumed  from  such  known  rates  r,,  r,,  r,, 
r,  and  n  as  have  been  determined  corrected  for  temperature,  etc., 
and  ViyV^y  v^  and  v^  are  unknown  corrections  to  reduce  the  assumed 
rates  to  most  probable  ones. 

Each  trip  will  give  an  observation  equation  as  follows : 

A  to  X,  C:  +  J„(^„  +  iO  +  L.  —  L,—  C=o.  (I) 

^to  y\  C'  +  J,,(^^  +  z;,)  +  A  — A— C,=o.  (2) 

rto  Z,  C/ +  J,.(y?^  +  z',)  +  L,-^L,^  C=a  (3) 

Z to  B,  C:  +  J^(^^  +Z/.)  +  L,  —  U—  G=a  (4) 
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Adding  and  putting 

+  J^i?^  +  J^^^  +  Z.  — A  — C— q  — C— G 

the  known  quantities,  we  have 

JV  +  J„Vj^  +  J^Vt  +  ^^Vs  +  ^^v^  =  o.  (5) 

This  is  the  only  equation  of  condition  and  must  be  satisfied  exactly. 
From  the  theory  of  least  squares, 

z^  +  z4  +  ^»  +  ^  =  ^  minimum.  (6) 

Substituting  the  value  of  v^  from  (5)  in  (6), 

—        \ — '^-^-^ — '^  j+z^+z'J  +  z^zzammimum.      (7) 

Differentiating  (7)  with  respect  to  z/, ,  z/,  and  v^  separately  and 
equating  to  zero  to  find  minimum  values, 

2(  IV  +  J^v,  +  J^y,+  ^^'^*)^s,  ^  2^^  _  Q^  (8) 


J! 


-^^ A^  +  22^4  =  O.  (10) 

1)  TJ  1) 

From  which  -^  =  ^  =  -j^ ,  and  since  (5)  and  (6)  are  symmetrical, 
equals  also 


Substituting  for  z'a ,  Vs ,  z'*  in  equation  (5)  and  putting 

_  W 

^1  =  A"  J., , 
z/,=  A"J^, 

z/4=A'Jrt, 

and  substituting  these  in  (i),  (2),  (3)  and  (4),  we  get  the  differences 
of  longitude  L^  —  Z, ,  Z,,  —  /., ,  L^  —  Z,  and  Z.,  —  Z,» . 

Should  the  vessel  after  leaving  B  return  to  X^  K,  or  Z,  and  thence 
to  a  position  of  known  longitude,  each  trip  will  give  another  equation 
of  the  form  of  (i),  (2),  (3)  and  (4),  and  each  round  trip,  from  a  known 
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position  to  the  same  or  another  known  position,  or  from  an  unknown 
to  the  same  unknown,  will  give  an  equation  of  condition  of  the  fonn 
of  (5),  and  these  may  be  proceeded  with  in  two  ways : 

1.  These  several  equations  of  condition  may  be  substituted  in  the 
general  least  square  equation 

M  +  ^'5  +  i^    •    •    •     •     4'^=^™™™*'"** 

eliminating  as  many  of  the  v's  as  there  are  equations  of  condition, 
thence  differentiate,  equate  to  zero  and  proceed  as  in  (8),  (9),  (10), 
etc.;  or 

2.  Take  each  round  trip,  as  explained  above,  as  a  separate  problem, 
and  solve  for  the  vs  and  the  longitudes,  and  take  the  weighted  mean 
of  the  longitudes  as  the  true  longitude.  The  appropriate  weight  in 
this  case  would  be  the  reciprocal  of  the  square  of  the  time  occupied 
in  the  round  trip. 

For  the  case  of  the  Alert,  referring  to  the  previous  notation  table, 
we  have : 


Sution. 

Nagasaki 
Chemulpo 

Longitude. 

L. 

Correction 

to  L.  M.  T.        Interval. 

C 
C 

Raw. 

Chemulpo 
Keum  River 

c, 

J 

Kcum  River 
Nagasaki 

+ 

L, 
L. 

c; 

.v,-)  +  L,-L.- 

(i?^  =  r,)  +  t«k 
•C=o,                          (I) 

c 

+ 

■iniKr. 

+  r,-)  +  z',-]  +  L. 

A— C;=o,            (a) 

c/ 

+ 

•^Ur.  + 

v,')-\-L,  —  L,— 

C=o,                         (3) 

W 
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Computation  of  LongitudeSy  Keum  River  and  Chemulpo, 


1349  Negus. 

1636  Negus. 

1458  Negus. 

37a  Hutton. 

8x71  Poole. 

h.    m.    B. 

h.    in.    s. 

h.    in.    %. 

h.    m.    s. 

h.    m.    s. 

C'a 

—  I  5  2 1  09.8 

152243-5 

—  1505  21.3 

—  15  1900.3 

—  15  23  01.8 

c. 

—  15  34  26.0 

—  15  3607.5 

—  15  18  25,5 

—  1532  17 

—  15  3606.5 

c: 

—  15  3440 

—  15  3629.7 

—  15  18  27.5 

—  153232.5 

153611.5 

c. 

—  153444.5 

—  153635 

—  15  18  II 

153229.5 

—  "53556 

c. 

—  153458.2 

—  153642 

—  15  18  05.7 

—  153231-5 

—  153550 

c. 

—  15  22  25.8 

—  153403.7 

—  15  05  18.5 

—  15  1948.5 

—  1523  02.8 

^« 

12.5  days. 

12.5  days. 

12.5  days. 

12.5  days. 

12.5  days. 

^. 

II         " 

11 

II         *• 

II 

II         " 

^^ 

15        " 

15         " 

15         " 

15         " 

15        " 

\ 

II 

II         " 

II         •* 

11         •* 

II         " 

A^ 

10.5     " 

10.5      " 

10.5      " 

10.5      " 

10.5      " 

—  1.27272  8. 

—  2.01818  s. 

—  0.18181  s. 

—  1.40909  8. 

—  0.45454*. 

—  1.25909" 

—  1.32727" 

+  0. 1 5000  " 

—  0.79545" 

+  0.04545" 

AV-r, 

—  1.24545" 

—  0.63636  " 

+  0.48181" 

—  O.18181" 

+  0.54545" 

*r 

+  0.42727" 

—  0.81818" 

+  5-53636" 

—  0.95454" 

+  2.72727" 

iTlog 

6.939 1 8« 

7.22133 

8.05170/1 

7.28828 

7.74422« 

Vx 

—  o.oic86s. 

+  0.02081  s. 

—  0.14080  s. 

+  0.02428  S. 

—  0.06936  s. 

Vt 

—  0.01304" 

-f  0.02497  " 

^0.16895" 

+  0.02913" 

—  0.08324  " 

Vt 

—  0.00913" 

+  0.01748" 

—  0.1 1827" 

+  0.02029  " 

—  ao5827" 

h.   m.      s. 

h.    m.      s. 

h.    m.     s. 

h.    m.     s. 

h.  m.      8. 

L.—  L, 

+  0  13  00.2 

+  0    12    59.0 

+  0  13  00.2 

+  0    12    59.4 

+  0    12    58.2 

L.—  L, 

—  0  00  14.6 

—  0   00    14.2 

—  0   00    16.8 

—  0  00  14.5 

—  0  CO   16.1 

L,-L, 

—  0    12    45.6 

—  0    12    44.8 

-0    12    43.4 

—  0    12    44.9 

—  0    12    42.1 

Mean  Values, 

La  —  -^s  +  oh.  1 2m.  59.40S. 
Lm  —  Ly  —  o    00      15.24 
Z,  —  Z.  —  o     12      44.16 

Assuming  /,.,  the  longitude  of  the  observation  spot,  Akanura 
Factory,  Nagasaki,  Japan  =  8h.  39m.  24.87s.  E.,  then,  applying  the 
mean  values,  we  have 
Long.  So  Wolni  Island,  Chemulpo,  Korea, 

Z,,  =  8h.  26m.  25.47s.  E.  it  0.23s. 
Long.  Changoom  Head,  Keum  River,  Korea, 

Z,,=:8h.  26m.  40.7  IS.  E.  ±0.423. 

Though  no  observations  for  rate  were  taken  at  the  origin  of  longi- 
tudes, and  all  the  chronometers  but  one  suffered  great  changes  of 
rate,  the  sign  of  the  rate  in  two  of  them  being  changed,  the  agreement 
in  the  results  by  the  different  chronometers  is  most  satisfactory. 

It  is  believed  that  the  use  of  the  above  method  will  be  less  laborious 
for  the  surveying  officer  than  the  old  methods,  as  well  as  enabling 
him  to  arrive  at  valuable  results  from  observations  that  would  other- 
wise be  worthless. 
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The  question  of  weights  is  not  mentioned  above,  but  it  may  be 
shown  that  equation  (6)  is  really  weighted  as  it  should  be.  Thus,  if 
the  observation  equations  (i),  (2),  (3),  and  (4)  are  reduced  to  the 
same  weight  by  dividing  them  by  A„,  A^,  A^  and  A*  respectively,  Vi , 
Vt ,  z^a,  and  v^  will  be  the  residuals,  and  equation  (6)  will  express  the 
general  least  square  equation, 

[^Pvv]  =  a  minimum. 
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THREE  CONSIDERED  AS  A  TACTICAL  UNIT. 
By  Lieutenant  D.  H.  Mahan,  U.  S.  Navy. 


I. — Infantry. 

In  bringing  this  subject  to  the  notice  of  the  Institute  I  am  actuated 
by  the  feeling  that  the  tactics  now  in  use  are  not  adequate  for  the 
present  day.  This  inadequacy  has  been  brought  about  by  the  entire 
change  in  weapons  for  offensive  and  defensive  work.  Rapid-fire 
cannon  will  soon  be  the  rule  and  not  the  exception,  and  the  magazine 
rifle  will,  I  think,  soon  be  in  general  use.  A  man  armed  with  one  of 
these  rifles  becomes  as  much  more  dangerous  as  the  number  of  charges 
in  the  magazine  supplied  to  him  is  increased. 

Before  proceeding  farther  I  should  like  to  read  a  few  extracts 
from  a  lecture  delivered  by  Col.  J.  H.  A.  Macdonald,  Commandant, 
Queen*s  Volunteer  Brigade  of  Edinburgh;  it  contains  many  very 
interesting  and  important  points  apart  from  those  I  wish  to  bring  to 
your  notice.     He  says : 

"  Is  it  possible,  in  this  day  of  long  range  rapid  firing,  to  move  either 
the  log  of  the  column  or  the  plank  of  the  line  so  as  morally  to  impress 
the  enemy,  or  physically  to  force  him  off*  his  ground  by  a  continuous 
advance  in  a  shoulder-to-shoulder  fashion  ?  The  thing  is  impossible. 
The  force  must  move  forward  in  separate  portions,  feeding  the  fight- 
ing line  and  bringing  it  up  to  the  strength  necessary  for  shock.  Can 
this  be  done  by  the  present  style  of  drill,  by  the  march  past,  or  by 
the  dress  parade  ?  If  it  cannot  be  done,  then  our  present  system  of 
drill  is  wrong,  for  we  think  more  of  the  parade  than  of  efficiency,  and 
appearances  are  aimed  at  instead  of  realities.  Time  spent  on  that 
which  is  unavailable  for  use  is  time  wasted ;  habits  acquired  which 
are  not  consistent  with  comparative  conditions  are  harmful  and  dan- 
gerous habits.   If  reliance  on  touch  is  made  a  soldier's  second  nature, 
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his  morale  will  suffer  when  he  finds  that  that  on  which  he  has  been 
taught  to  rely  is  never  available.  General  Wolseley  says,  *  I  think 
it  a  very  dangerous  thing  to  teach  a  soldier  in  peace  anything  which 
he  is  not  likely  to  practice  in  war.*  Whatever  has  been  made  a 
man's  second  nature  will  come  out  when  his  nerve  is  tried.  How 
different  from  the  old  touch  and  parade  movement  is  the  advance  in 
battle  of  the  present  day !  The  actual  advance  under  fire  may  be  two 
miles  or  more,  which  must  be  covered  at  speed,  and  when  a  counter 
or  flank  attack  must  necessarily,  as  Von  Moltke  points  out,  move 
upon  an  arc  of  a  circle  of  several  miles  radius  before  it  can  commence 
to  develop  its  attack.  An  interval  order,  besides  being  most  suitable 
for  the  conditions  of  modern  fire,  saves  from  all  unnecessary  fatigue. 
There  is  no  straining  after  mathematical  accuracy.  There  is  no 
jostling  and  pressing.  One  may  say.  But  if  we  give  up  the  parades 
and  fancy  drills  how  shall  we  employ  the  men's  time  ?  Let  such  a 
one  consider  what  Prince  Hohenlohe  says,  *  One  should  not  attempt 
artificial  combinations,  but  rather  spend  the  time  in  repeating  the 
simple  routine  [by  which  the  context  shows  he  means  a  real  action 
exercise]  hundreds  and  thousands  of  times.  Thus,  and  thus  only,  can 
you  feel  sure  that  what  you  require  will  be  done  before  the  enemy.* 
Men  moving  with  an  interval  between  them  can  be  drilled,  and  have 
been  drilled,  to  as  great  steadiness  and  accuracy  of  movement  as  they 
have  ever  been  brought  to  in  close  files.  Troops  should  be  trained 
to  move  as  accurately,  as  strictly,  and  as  firmly  in  discipline  in  open 
order  as  they  now  do  in  close  files.  Thus,  and  thus  only,  will  they 
safely  acquire  the  flexibility  of  the  action  exercise,  controlled  by 
strict  discipline,  and  yet  modified  by  an  intelligent  application  of  the 
drill  to  its  work,  thus  enabling  the  officer  to  keep  his  implements  of 
warfare  under  control. 

"  The  following  are  some  points  which  demand  attention  in  adapt- 
ing infantry  drill  to  modern  requirements : 

"  I.  A  simplification  of  the  formations,  giving  the  utmost  freedom 
of  movement  and  developing  an  individual  order. 

"  2.  All  infantry  work  to  be  studied  in  relation  to  the  character  of 
the  modern  warfare ;  the  hard  and  fast  line  which  now  separates  the 
parade  drill  from  the  practical  exercise  being  removed,  and  rapid  and 
frequent  change  from  the  one  to  the  other  being  a  distinct  feature  of 
the  training. 

"3.  A  general  principle  for  advancing  into  action  which  would 
apply  to  all  bodies  of  men,  large  and  small,  so  as  to  maintain  cohe- 
sion from  the  highest  officer  down  to  the  single  private. 


THREE   CONSIDERED  AS  A  TACTICAL  UNIT.  345 

"4.  A  direct  movement  after  the  troops  were  deployed  for  action, 
so  that  they  should  not  be  required  to  manoeuvre  under  the  terrible 
fire  of  modern  weapons,  but  should  be  free  to  push  forward  as 
required  according  to  the  ground. 

"  5.  Adjustment  of  all  details,  so  as  to  give  speed  of  movement, 
while  saving  the  troops  from  all  unnecessary  fatigue. 

"  6.  In  addition,  a  thorough  command,  a  development  of  comrade- 
ship in  small  groups,  giving  rallying  power  to  small  parties.  This  is 
the  essence  of  restoring  order  in  large  bodies  suffering  from  disinte- 
gration during  the  conflict. 

*'  7.  Training  in  the  athletic  sense  to  be  a  distinct  aim  in  all  drill. 

**  8.  Knowing  what  we  can  do  as  soldiers,  we  shall  lose  our  advan- 
tage if  we  do  not  take  the  lead  of  others,  and  we  can  only  do  so  by 
promptly  deciding  how  far  we  may,  with  prudence,  develop  our  drill 
in  a  new  direction,  and  then  boldly  and  unhesitatingly  taking  the 
step  our  own  judgment  commends  with  independence  and  courage." 

The  first  and  sixth  of  these  points  first  called  my  attention  to  the 
possibility  of  three  being  an  important  factor  in  the  tactics  of  the 
future.  In  many  other  instances  we  find  three  as  a  factor  of  much 
importance.  In  the  human  body  we  have  the  head,  with  the  two  legs 
as  motive  power  and  the  two  arms  as  weapons  of  defense.  In  the 
fleet  we  have  the  centre,  with  the  van  and  rear.  In  infantry  drill  we 
find  the  captain  and  two  lieutenants  assigned  to  the  company,  the  one 
acting  as  the  head,  the  other  carrying  out  what  the  head  commands. 
Taking  three  men  now  as  the  unit,  these  three  are  to  work  con- 
tinually together,  although  separated  by  slight  intervals  when  in 
battle  action.  By  the  combination  of  threes  the  successive  gradations 
are  made,  increasing  to  the  section,  the  company,  battalion,  regiment, 
brigade,  division,  and  army  corps  if  desired. 

Beginning  with  three  men,  they  should  be  **  trained  in  the  ath- 
letic sense,"  and  taught  all  possible  movements  in  open  order  as  well 
as  in  close  order.  Having  become  habituated  to  this,  they  may  (by 
joining  several  units)  be  formed  into  the  section ;  the  section  to  be 
composed  of  three  units  of  three  for  the  firont  rank,  as  also  three  units 
of  three  for  the  rear  rank.  Hence  a  unit  equals  three  men  ;  a  group 
equals  six  men  or  two  units,  one  front  rank,  the  other  rear  rank.  In 
the  section  the  same  mode  of  drill  should  be  continued,  attention  being 
paid  while  in  the  open  order  more  to  the  way  of  performing  the  move- 
ments than  to  the  mathematical  accuracy  of  the  interval.  From  a 
combination  of  three  sections  the  company  is  formed ;  so  we  have  for 
the  company  three  sections,  each  composed  of  three  units  for  each  rank, 
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or  a  total  of  i8  men.  To  every  section  it  is  desirable  to  allow  three 
non-commissioned  officers,  call  them  sergeants  or  corporals  as  you 
please.  Having  combined  the  three  sections,  we  have  a  company  of 
54  privates  an^  9  non-commissioned  officers,  or  a  total  of  63  men. 
The  officers  assigned  should  be  a  captain  and  two  lieutenants. 

By  the  combination  of  three  companies  the  battalion  is  formed. 
The  regiment  (brigade  for  naval  work)  would  consist  of  three  bat- 
talions. This,  I  think,  is  as  far  as  is  necessary  for  the  combination 
to  extend  for  the  naval  branch  of  the  military  force  ;  increasing,  how- 
ever, as  shown  in  the  following  table,  for  the  organization  of  an  army : 


Prirates. 

N.  C.  Offs. 

N.  C.  Suff. 

Officers. 

Organization. 

Company. 

Staff. 

Field. 

Company,  peace 

54 

ic8 

162 
324 

486 
972 

1458 
2916 

4374 
8748 

9 
9 

27 
27 

81 

81 

243 
243 

729 
729 

•  •• 

•  •• 

3 
3 

12 
12 

36 

108 
108 

3 
3 

9 
9 

27 

27 

81 
81 

243 
243 

•  •• 

•  •• 

2 
2 

8 
8 

24 
24 

72 
72 

**          war 

Battalion,  peace 

I 

"          war 

Regiment     (  peace  ... . 

or 
N.  Brigade  (war 

Brigade,  peace 

I 

5 

5 

»S 
»5 

45 
45 

"       war...., 

Division,  peace 

•*         war 

The  company  shall  consist  of  i  captain,  2  lieutenants,  6  sergeants,  3  corporals, 
54  or  108  privates. 

The  battalion  shall  consist  of  i  major,  i  battalion  adjutant,  i  battalion  quarter- 
master, I  battalion  sergeant-major,  i  battalion  quartermaster>sergeant,  I  bat- 
talion commissary  sergeant,  and  three  complete  companies. 

The  regiment  or  naval  brigade  shall  consist  of  i  colonel,  i  lieutenant-colonel, 
3  majors,  27  captains  and  lieutenants,  2  surgeons,  i  adjutant,  i  quartermaster 
and  commissary,  i  sergeant-major,  i  quartermaster-sergeant,  i  commissary 
sergeant,  3  battalion  sergeant-majors,  3  battalion  quartermaster-sergeants,  3 
battalion  commissary  sergeants,  54  sergeants,  27  corporals,  and  486  or  972 
privates. 

The  brigade  shall  consist  of  i  brigadier-general,  i  assistant  adjutant-general,  I 
chief  commissary,  i  chief  quartermaster,  i  surgeon  in  chief,  6  surgeons,  2  aides 
to  general,  7  hospital  stewards,  and  3  full  regiments. 

The  division  shall  consist  of  i  major-general,  i  adjutant-general,  i  chief  quar- 
termaster, I  chief  commissary,  i  inspector-general,  i  chief  engineer,  i  medical 
director,  i  chief  of  ordnance,  3  aides  to  major-general,  and  3  full  brigades  and 
brigade  staffs. 

An  aide  can  be  added  for  Naval  Brigade. 

To  the  Division  should  be  added  an  Ambulance  Corps  of  30  men  capable  of 
division  into  parties  of  10  men  each  for  brigades  if  necessary. 
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Let  US  consider  what  is  necessary  to  work  up  to  the  movements  in 
open  order  or  battle  action.  The  recruit,  after  his  setting  up  drillhas 
been  completed,  should  be  taught  the  facings,  right,  left,  and  about, 
both  on  the  march  and  at  a  halt.  In  the  unit  of  three  he  should  be 
drilled  both  in  open  and  close  order,  in  changing  direction  at  double 
time  and  at  quick  time,  to  such  orders  as  these  :  "  To  the  right  (lefl 
or  rear),  march";  remembering  always  that  "  they  should  be  trained 
to  move  as  accurately,  as  strictly,  and  as  firmly  in  discipline  in  open 
order  as  they  now  do  in  close  files." 

The  movements  of  the  unit  then,  both  for  close  and  open  order, 
are  these  :  "  To  the  right  (rear  or  left),  march  ";  "  right  (or  left)  oblique, 
march";  "halt";  "right  (left  or  about)  face";  " forward  (back- 
ward or  double  time)  march";  and  "deploy."  This  last  will  need 
explanation.  Deploy  is  used  here  as  the  word  of  command  which 
causes  the  units  or  groups  to  pass  from  the  close  to  the  interval 
order,  or,  in  other  words,  it  brings  the  men  from  a  position  such  that 
their  elbows  touch,  to  one  in  which  they  are  from  three  to  five  paces 
apart.  The  deploy  will  be  executed  in  the  following  way  :  For  the  unit 
the  centre  man  will  advance  straight  to  the  front,  the  right  man 
moves  quickly  to  the  right  and  front  until  be  has  attained  three  or 
five  paces  from  the  centre  man,  the  left  man  moves  quickly  to  the  left 
and  front  until  he  has  also  attained  the  same  distance  from  the  centre 
man,  then  all  move  forward  until  the  order  halt.  For  ihe  group,  the 
front  rank  moves  as  above  ;  the  rear  rank  unit  runs  quickly  to  the  lefl 
and  front  about  fifteen  paces  and  then  deploys  in  same  manner  as 
front  rank  unit.  Passing  now  from  the  unit  and  group  to  the  first 
combination  of  three  or  the  section,  we  find  the  units  and  groups 
arranged  as  follows : 


H^lfl 
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In  this  drill  it  is  desired  that  there  should  be  no  fixed  fi'ont  rank ; 
whichever  rank  happens  to  be  in  front  is  the  front  rank,  the  other  the 
rear  rank.  Then  for  the  section  or  company  marching  in  column,  if 
the  order  be  given  "  To  the  right  (or  left)  front  into  line,"  it  will 
make  no  difference  whether  the  section  or  company  is  marching  right 
or  left  in  front,  for  there  will  be  the  section  or  company  formed  in 
section  or  company  front  with  the  centre  group  or  centre  section  in 
the  centre,  and  one  group  or  one  section  on  the  right  and  one  on  the 
left.  The  same  men  still  form  the  division  line  between  the  groups 
and  sections,  and  it  is  only  necessary  for  the  lieutenants  to  keep  their 
wits  about  them. 

It  is  proposed  now  to  manoeuvre  this  section  in  all  necessary  ways, 
and  to  arrange  a  systematic  tactics  so  that,  having  these  manoeuvres, 
they  may  be  as  applicable  to  the  company,  battalion,  and  brigade  as 
they  are  to  the  section  itself.  The  changes  of  direction  for  a  section 
should  be  made  always  by  a  "  To  the  right  (or  left),  march  ";  "  Groups 
right  (or  left),  march  ";  "  Sections  right  (or  left),  march  ";  the  first 
being  a  flank  movement  and  the  two  last  wheels.  If  at  a  halt  the  first 
order  would  change  to  "  Right  (or  left)  face.'*  With  "  Column  right 
(or  left),  march,"  one  will  be  enabled  to  manoeuvre  the  section  into 
any  position  required.  All  changes  to  the  rear  are  to  be  performed 
by  either  '* about  face,"  or  "to  the  rear,  march."  It  is  not  desired  to 
wheel  by  groups  to  the  rear. 

The  foregoing  are  the  close  order  movements,  but  they  can  be 
used  as  well  with  the  open  or  battle  order.  To  arrive  at  the  open 
order  it  will  be  best  to  deploy  the  section  into  the  group  formation, 
and  preferably  on  the  centre  group ;  however,  that  can  be  left  to  the 
discretion  of  the  commanding  officer.  The  order  will  be  as  follows : 
*'  On  the  centre  group,  for  battle  action,  double  time,  march."  (See 
Plate  I.)  The  centre  group  moves  forward  at  quick  time,  the  right  and  left 
groups  oblique  respectively  to  the  right  and  left  at  double  time  about 
18  (or  30)  paces  and  come  up  abreast  the  centre  group,  when  they 
take  quick  time.  On  reaching  the  group  lines  the  non-commissioned 
officers,  who  have  thus  far  conducted  the  right  and  left  groups,  fell 
to  the  rear  10  paces  and  exercise  supervision  over  their  respective 
groups;  the  lieutenant  in  charge  of  section,  while  commanding 
all,  looks  out  principally  for  the  centre  group.  The  advance  in 
groups  continues  until  such  time  as  the  officer  in  command  deems  it 
advisable  to  "  deploy."  Upon  this  order  being  given,  either  by  word 
or  bugle,  each  group  will  separate  in  the  following  way :    The  front 
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unit  of  each  group  will  advance,  the  centre  man  forward,  tjie  right 
man  right  oblique,  the  left  man  left  oblique,  until  each  man  is  sepa- 
rated from  the  centre  man  by  3  (or  5)  paces.  The  rear  unit  will 
oblique  quickly  to  the  left  and  deploy  in  same  manner  as  front  unit, 
coming  into  the  interval  on  the  left  of  each  front  unit.  Each  unit  will 
then  occupy  a  space  of  9  (or  15)  paces.  The  centre  man  of  each 
unit  0  will  be  the  leading  man  of  that  unit ;  if  it  is  desired  to  concen- 
trate fire  on  any  one  spot  he  will  be  the  one  to  direct  and  to  give  the 
word  to  fire.  If  the  members  of  fire  line  rally  to  fire,  as  soon  as  their 
fire  has  been  delivered  they  will  immediately  deploy,  keeping  in 
motion  (unless  under  cover)  as  much  as  possible  so  as  to  disconcert 
the  enemy's  fire. 

Should  the  order  be  "On  the  right  (or  left)  group,  for  battle 
action,  double  time,  march"  (see  Plate  II.),  the  right  (or  left) 
group  moves  forward  at  quick  time,  the  others  oblique  at  double 
time  to  the  left  (or  right)  until  the  centre  group  has  proceeded  18 
(or  30)  paces  and  the  left  (or  right)  group  36  (or  60)  paces,  and  then 
forward  until  abreast  of  group  on  which  deployed.  The  deployment 
of  units  takes  place  when  desired.  If  the  section  should  be  marching 
by  the  flank,  say,  for  instance,  on  a  road,  and  a  field  should  be 
reached  which  it  would  be  desirable  to  occupy,  the  command  would 
be,  "  To  the  left  (or  right)  front  into  line,  for  battle  action,  double 
time,  march."  (See  Plate  III.)  The  leading  group  forms  into  group 
fi'ont,  the  centre  group  coming  into  position  18  (or  30)  paces  to  the 
left  (or  right)  of  the  leading  group,  and  the  rear  group  36  (or  60) 
paces  to  the  left  (or  right)  of  leading  group.  In  one  instance  the 
rear  rank  would  be  in  front,  but  it  would  not  change  the  men,  as  the 
same  three  always  act  together  with  the  same  man  as  the  centre  man, 
and  the  deploy  movement  is  always  the  same,  that  is,  the  front  rank 
unit  deploys  forward,  the  rear  rank  unit  to  the  left  and  forward. 

The  section  should  be  drilled  in  all  the  movements  as  though  in 
close  order:  to  wheel,  to  march  by  the  flank,  to  advance  and  to 
retreat.  To  rally  by  threes  and  by  sixes  for  unit  or  group  volleys, 
and  to  deploy  as  soon  as  the  fire  has  been  delivered.  To  advance 
by  rushes  of  10  paces,  the  front  rank  units  to  advance  while  the  rear 
rank  units  open  fire ;  as  soon  as  the  front  rank  commences  to  fire  the 
rear  rank  is  to  advance,  passing  the  front  rank  by  20  or  30  paces  and 
taking  advantage  of  any  possible  shelter.  In  all  these  advances  by 
rushes  the  three  should  be  the  only  element  of  accuracy ;  the  leader 
of  each  unit,  however,  being  careful  that  he  does  not  get  too  bx  in 
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advance  of  the  line.  The  assemblies  or  rallies  should  not  take  place 
at  the  same  time  along  the  line ;  in  some  cases  the  guide  of  a  group 
might  rally  the  front  and  rear  units  (the  rally  should  then  be  made 
on  the  leader  of  front  unit,  unless  better  cover  could  be  found ;  the 
guide  in  that  case  should  proceed  to  that  cover  and  have  the  units 
rally  or  assemble  on  himself).  No  rigid  rule  can  be  laid  down 
for  any  of  these  manoeuvres,  but  I  think  it  may  be  said  that  the  day 
of  rallying  by  companies  is  nearly  over.  Sir  Lumley  Graham  says : 
"  Good  infantry  need  not  fear  the  attack  of  cavalry,  even  if  in 
extended  order.  As  a  general  rule  they  should  be  able  to  maintain 
the  formation  in  which  they  happen  to  be  when  threatened.  To  do 
otherwise  would  only  be  to  play  the  enemy's  game."  By  massing  the 
troops  you  make  a  larger  target  and  expose  yourself  to  a  greater 
percentage  of  loss.  A  man  when  compelled  to  depend  upon  himself 
will  generally  retain  his  self-possession ;  but  rally  them  and  let  a  panic 
of  firing  commence,  the  men  will  lose  their  coolness  and  it  will  take 
them  some  time  after  the  deploy  to  calm  down. 

Having  seen  that  the  deployments  can  be  made  in  any  way  in 
advance,  deployments  by  the  flank  should  be  noticed,  and  also  a 
deployment  to  the  rear  in  order  to  provide  for  a  surprise,  when 
deployment  to  the  front  or  flanks  might  be  impossible.  By  looking 
carefully  at  the  deployments  marked  A  and  B  (see  Plate  IV.),  it  will 
be  seen  that  after  the  deployments  and  the  order  "  halt "  is  given  the 
men  will  occupy  the  same  relative  positions. 

To  deploy  to  one  flank,  or  to  both  flanks,  the  order  will  be,  "  For 
battle  action,  to  the  right  (or  left)  flanks,  double  time,  march,"  and 
will  designate  the  evolution  which  is  to  be  performed. 

Let  us  consider  the  section  deploying  in  obedience  to  this  order, 
"  For  battle  action,  to  the  left  flank,  double  time,  march."  At  the 
order  "  to  the  left  flank  "  the  section,  with  the  exception  of  the  right 
guide,  faces  to  the  left,  the  left  guide  placing  himself  in  front  of  the 
rear  rank.  At  the  order  "  march  "  the  left  guide  steps  off  at  double  time, 
followed  at  intervals  of  3  (or  5)  paces  by  the  left  man  of  the  left  rear 
unit,  he  in  turn  followed  by  the  centre  man  of  same  unit,  and  he  by 
the  right  man  of  same  unit.  As  soon  as  the  rear  unit  has  passed 
ahead,  the  front  unit  deploys  in  the  same  way ;  then  rear  centre  unit, 
front  centre  unit,  rear  right  unit,  front  right  unit  At  the  order  "  halt " 
the  men  face  to  the  front,  guides  stepping  to  rear. 

Should  the  order  be  "  to  the  right  flank,"  the  left  guide  stands  fest, 
the  others  face  to  right.    At  order  *'  march  "  the  right  guide  steps 
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off  at  double  time,  followed  by  front  right  unit,  then  rear  ijght  unit, 
etc.,  at  intervals  of  three  (or  five)  paces. 

Should  the  order  be  "  to  the  right  and  left  flanks,"  the  section 
would  deploy  on  the  centre  front  rank  leader.  The  left  flank  would 
consist  of  all  the  left  group,  the  rear  unit  of  centre  group,  and  the  left 
man  of  the  front  centre  unit ;  all  these  will  face  to  left.  The  right 
flank  would  consist  of  right  group  and  the  right  front  rank  man  of 
centre  group ;  these  would  face  to  right.  Led  by  the  respective  guides, 
they  would  take  up  the  double  time  at  intervals  of  3  (or  5)  paces  at 
the  order  "  march." 

The  assembly  will  be  performed  on  the  centre  man,  the  left  guide, 
or  the  right  guide,  as  the  case  may  be.  The  centre  man  is  always  in 
position.  The  guide  named  as  the  one  on  whom  the  assembly  will 
be  made  advances  at  once  to  the  battle  line,  and  on  him  the  men 
assemble. 

The  deployment  to  the  rear  will  be,  "  For  battle  action,  on  jentre 
(right  or  left)  section  (or  company),  to  the  rear,  double  time, 
march  ";  or  "  to  the  rear,  deploy."  If  the  first  order  is  given,  the  men 
face  to  rear  at  the  order  "  to  the  rear,"  and  then  deploy  as  provided  for 
in  deployment  in  advance.  If  the  second  order  is  given,  the  men  deploy 
at  once;  the  centre  group  is  the  one  on  which  the  deployment  is 
always  made  when  this  order  is  given.  The  retreat  is  continued  until 
the  order  halt  is  given.  At  "  halt "  the  men  face  about  and  fire  on  the 
advancing  enemy ;  if  the  retreat  is  to  be  continued,  the  front  units 
will  continue  the  fire,  the  rear  units  moving  10  paces  at  double  time 
to  the  rear,  then  the  front  units,  and  so  on.  If  the  order  "  halt "  be  now 
given,  the  line  is  formed  on  that  portion  nearest  the  enemy.  The  only 
change  made  is  a  gain  of  9  (or  15)  paces  to  the  right  in  the  retreat 
movement  (see  Plate  IV.). 

In  the  drill  of  the  section  the  system  of  three  is  still  carried  out, 
the  lieutenant  and  two  non-commissioned  officers  bearing  the  same 
relation  to  one  another  as  the  captain  and  two  lieutenants. 

So  far  the  drill  has  been  for  troops  in  double  rank.  As  many  favor 
a  single  rank  formation,  it  only  remains  to  be  said  that  if  drilling  in 
single  rank,  the  distance  between  groups  would  have  to  be  dimin- 
ished. I  prefer  the  double  rank  formation,  as  it  is  the  intention  to 
deploy  into  the  battle  or  single  line  at  a  sufficient  distance  from  the 
enemy  to  prevent  the  disadvantages  of  the  double  line. 

In  summing  up,  then,  for  the  section  I  have  endeavored  (as  desired 
in  the  sixth  point)  to  have  a  *' thorough  command"  throughout, 
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with  "a  development  of  comradeship  in  small  groups/*  and  also 
"  to  give  the  rallying  power  to  small  parties,"  which  "  is  the  essence 
of  restoring  order  in  large  bodies  suffering  from  disint^;nition  during^ 
the  conflict." 

The  Company. 

Passing  now  from  the  section  to  the  company,  or  the  second  com- 
bination of  threes,  the  company  is  found  to  consist  of  three  complete 
sections,  that  is,  of  54  privates,  9  non-commissioned  officers,  and  3 
officers — one  captain  and  two  lieutenants. 

The  formation  (see  Plate  V.)  shows  the  company  as  &cing  to  the 
front.  Immediately  on  the  company  being  formed  it  will  be  the  duty  of 
the  lieutenants  to  divide  the  company  into  the  three  sections,  thus  doin^ 
away  with  counting  off.  The  first  lieutenant  counts  from  the  right  of  the 
company  nine  and  there  indicates  the  left  of  the  right  section  and  the 
right  #f  the  centre  section ;  the  second  lieutenant  now  takes  up  the 
count,  and  counting  nine  shows  the  division  between  the  centre  and 
left  sections.  The  men  have  no  numbers  to  remember,  and  the  file 
closers,  marching  directly  in  the  rear  of  dividing  line,  will  see  those 
divisions  strictly  carried  out.  In  case  of  an  incomplete  number  the 
left  rear  rank  unit  will  either  be  incomplete  or  omitted.  The  right 
and  centre  groups  of  sections  must  be  held  complete  throughout  in 
every  organization.  In  case  of  marching  "  to  the  rear,"  or  of"  about 
face,"  the  left  unit  always  comes  into  front  rank.  In  counting  off  the 
sections  the  lieutenants  count  one,  two,  three ;  one,  two,  three ;  one, 
two,  three.  No.  2  is  always  centre  man.  If  thought  best,  a  guide 
can  be  put  in  the  front  rank  at  each  point  of  division ;  then  the  right 
guides  of  all  sections  and  the  left  guide  of  the  extreme  left  section 
will  always  be  in  place.  This,  however,  is  not  considered  necessary. 
In  addition  to  the  movements  of  the  section,  we  require  to  deploy 
the  company  into  the  open  order.  The  company  being  &ced  to  the 
front,  command,  "  On  the  centre  section  for  battle  action,  double 
time,  march."  (See  Plate  V.)  At  the  order  "  march  "  the  centre 
section  under  the  immediate  command  of  the  captain  moves  forward, 
quick  time.  The  right  section  under  command  of  the  first  lieutenant, 
and  the  left  section  under  command  of  the  second  lieutenant,  move 
respectively  to  the  right  and  left  oblique  at  double  time  until  54  (or 
90)  paces  from  the  centre  section  and  abreast  of  it,  when  they  will 
take  the  quick  time.  Each  officer  gives  the  command,  then,  "  On 
the  centre  group,  for  battle  action,  double  time,  march.'*     This  is 
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performed  as  shown  previously.  The  order  "  deploy  "  will  be  given 
by  the  captain  whenever  necessary.  The  advances  when  the  com- 
pany is  deployed  will  be  by  rushes  of  sections,  the  officers  in  com- 
mand giving  the  order  to  advance.  The  centre  rushes  first,  covered 
by  the  fire  of  the  right  and  left  sections,  followed  by  both  the  right 
and  left,  or,  if  the  opposing  fire  is  very  heavy,  by  only  one  section  at 
a  time.  As  has  been  said  before,  there  can  be  no  fixed  rule  given  as 
to  the  time  to  start  the  rushes,  which  section  to  advance  first,  or  how 
far  to  advance. 

In  case  of  a  surprise,  and  a  sudden  deployment  into  the  battle  line 
be  necessary,  the  order  will  be  "  Deploy  into  battie  action."  At  this 
order  each  leader  of  a  unit  will  start  to  right,  left,  or  forward,  as  the 
case  may  be,  followed  by  his  two  flanking  men,  separating,  however, 
to  a  slight  extent.  After  a  little  practice  it  will  be  found  that  the  men 
will  appear  in  about  their  proper  intervals  and  places  in  the  battie 
line.  Proper  shelter  is  the  first  thing  a  unit  leader  should  look  for 
in  case  of  a  deployment  by  reason  of  a  surprise.  For  the  company 
there  may  be  a  few  other  developments,  but,  since  simplification  of 
both  formation  and  evolution  is  sought  after,  they  should  be  con- 
fined to  two  or  three  in  addition  to  those  already  mentioned.  The 
same  order  can  be  used  whether  the  company  is  moving  by  the  flank 
or  in  column  of  groups  or  sections,  and  it  is  desired  to  bring  it  into 
company  front,  /.  e.^  '*  To  the  right  (or  left)  front  into  line,"  and  also 
"  On  the  right  (or  left)  into  line."  In  all  these  movements  the  centre 
is  always  the  centre,  and  in  the  manoeuvring  much  depends  on  the 
captain  and  lieutenants.  In  all  rally  and  assembly  formations  the 
men  repair  on  the  run  to  their  proper  positions  in  whatever  formation 
has  been  ordered.  The  rally  should  mean  only  one  volley  and  then 
deploy.  Any  assembly  should  be  deployed  by  the  officer  ordering 
the  assembly.  With  the  men  on  the  firing  line,  neither  the  rally  nor 
the  assembly  is  favored.  The  unit  or  group  may  be  allowed  to  rally 
or  assemble  for  a  concentrating  fire  if  sufficient  cover  offer. 

The  Battalion. 

The  battalion  is  the  third  combination  of  three,  or,  in  other  words,  a 
battalion  consists  of  three  companies.  The  officers  and  non-com- 
missioned officers  of  the  battalion  are  three  times  those  of  the  com- 
pany, and  in  addition  thereto,  one  major  in  command,  one  adjutant, 
one  doctor,  one  sergeant-major,  and  one  quartermaster-sergeant. 
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The  manceuvres  of  the  battalion  should  approach  as  near  as  pos- 
sible to  those  of  the  company  and  the  section,  with  the  additioa  of 
a  few  necessary  for  the  management  of  so  lai^e  a  body  of  men.  On 
the  simole  manoeu\Tes  it  is  unnecessary  to  dwell,  so  let  us  turn  our 
attention  to  the  inter\'al  or  battle  order  for  the  battalion.  The  first 
order  given.  **  On  the  centre  (right  or  left}  company,  for  battle  action, 
double  time,  march."  will  designate  the  company  which  is  to  make 
the  forward  movemenL  The  others  will  move  as  givai  in  the  case  of 
sections  from  a  company,  only  the  inter\'als  will  be  162  (or  270}  paces 
between  companies.  As  soon  as  these  positions  are  gained,  company 
officers  wH!  deploy  in  section  formation,  then  into  group,  and  finally, 
when  necessan".  into  the  fining  line.  At  this  time  we  have  the  bat- 
talion .^which  from  a  far  on  distance  has  been  gradually  approaching 
the  enemy,  and  which,  as  the  danger  of  casualty  increased,  has  been 
gradually  reducing  the  size  of  the  body  opposed  to  the  enemy's  fire) 
ready  at  a  signal  to  throw  each  man  on  his  own  resources  as  it  were, 
or.  in  other  words,  to  form  a  single  !ine  of  skirmishers  5  (or  5)  paces 
apan.  In  this  I  think  is  nearly  solved  the  third  potnt.  whidi 
requires  '*  a  general  principle  tor  advancing  into  action  which  would 
apply  to  a!!  bodies  of  men.  large  or  small,  so  as  to  maintain  cohesion 
from  the  highest  officer  down  to  the  single  pn\-ate."  By  looking  a 
little  closer  it  wil!  be  seen  that  the  major  has  his  three  captains ;  they 
in  :um  exert  an  influence,  with  the  aid  of  their  lieutenants,  over  the 
companies :  the  captain  and  lieutenant,  with  the  aid  of  non-com- 
missioned officers,  over  the  sectons,  each  one  of  the  officers  and  non- 
conimissioned  officers  over  a  group,  and  when  a  group  is  deployed 
there  remains  the  cohesion  of  the  three  men  forming  the  unit  or  &ctor 
for  tactical  work, 

I:  niust  be  remembered  that  as  s>3a  as  the  groups  arc  deployed 
the  rushes  n:r.st  comme-ce.  for  by  this  t::se  it  is  supposab!e  that  the 
line  of  nre.  which  the  bittali  3n  biS  new  becoase.  has  aooroached  so 
neAr  the  enerr.y  as  to  render  it  necessary  to  take  advantage  of  any 
she'.ter  poissirle.  Now  cones  in  the  advantage  of  supporting  one 
another.  The  three  working  together  gives  i:>  each  one  of  them 
ir.ore  cc^nndence.  for  each  feels  that  he  has  two  ivilrs  of  eves  besides 
his  own  to  guard  against  surprise.  In  fil'ing  hack  the  grocps  should 
n:^t  he  assemKed  und!  well  awiv  fro:r:  the  xooe  of  lire :  thes  astsembie 
bv  c'ouris.  secroos.  contn^aries,  aod  fniZv  to  the  battalion.  The 
asser.:hl:es  shou!d  alwa)*?  be  nr.adc  towards  the  centres.  Groups 
as5en:hle  front  the  nre  line  on  the  cecirc  ssan  c£  the  front  unit,  the 
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man  on  whom  they  deployed.  Sections  rally  or  assemble  on  the 
centre  group;  companies  on  the  centre  section,  and  battalions  on 
the  centre  company.  The  preceding  mode  of  deployment  is  one 
that  could  be  used  over  an  open  space  from  the  battalion  either 
drawn  up  in  line  of  battle  or  in  column  of  companies.  If  in  column 
of  companies,  the  first  order  would  be  "Companies  to  the  right  (or 
left)  for  batde  action,  double  time,  march."  As  soon  as  this  order 
had  been  carried  out  the  other  orders  would  follow  as  before.  Sup- 
pose, however,  that  the  battalion  was  in  column  of  companies  and 
the  space  was  too  limited  to  allow  the  whole  battalion  to  be  deployed 
as  just  described,  but  it  was  necessary  to  get  as  many  men  as  possible 
into  the  firing  line,  the  following  would  have  to  be  resorted  to. 
Deploy  the  leading  company  as  usual.  As  soon  as  it  has  reached 
the  group  formation,  deploy  the  second  company;  as  soon  as  it 
reaches  the  group  line  deploy  the  third  company ;  the  major  going 
into  action  with  the  third  company.  The  fire  line  in  this  instance 
would  be  three  deep,  separated  by  from  lo  to  20  paces.  The  first 
and  second  line  do  the  fighting,  the  third  line  being  held  in  reserve. 
To  facilitate  the  advance  the  second  line  should  open  a  heavy  fire, 
under  cover  of  which  the  first  line  should  rush  as  far  as  possible ;  the 
first  line  takes  up  the  fire,  and  the  second  and  third  lines  advance 
into  their  new  positions.  This  continues  until  such  time  as  an  assault 
can  be  attempted.  Previous  to  the  assault,  however,  when  the  first  can 
no  longer  advance  unaided,  both  the  second  and  third  lines  should 
be  advanced  to  the  first.  This  agrees  with  what  Sir  Lumley  Graham 
says :  "  For  the  front  or  *  firing  line,'  the  only  formation,  both  in 
attack  and  defense,  which  meets  these  requirements,  is  a  line  of  small 
sections  extended  in  single  rank,  which  from  being  at  first  very  open 
becomes  more  and  more  dense  as  the  antagonists  come  to  close 
quarters,  attaining  at  last  almost  the  consistency  of  a  line  in  close 
order."  Having  considered  the  most  necessary  manoeuvres  for  the 
battalion,  what  other  means  may  be  necessary  to  change  its  direction 
and  fronts  ?  Such  a  battalion  as  this  occupies  but  little  space,  and  it 
can  be  massed,  when  not  too  near  the  enemy,  into  a  very  small  com- 
pass. Closed  in  column  of  companies,  its  direction  can  be  easily 
changed  by  wheels  or  by  flank  movements.  To  change  fronts,  by  a 
flank  movement  followed  by  a  file  to  the  left  or  right.  To  pass 
obstacles,  by  a  movement  to  the  rear  and  left  or  right  of  any  section 
or  sections,  company  or  companies.  The  deployment  of  the  closed 
column  will  have  to  be  performed  as  circumstances  may  dictate,  but 
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for  all  such  inanoeu\Tes  the  present  style  of  tactics  will  suffice.  In 
all  movements  a  battalion  is  a  battalion  whether  composed  of  three 
companies  as  herein  advocated,  or  up  to  ten  companies  as  provided 
for  by  Upton's  tactics.  If  possible,  all  ployments  and  deployments 
should  be  on  the  centre  company  or  battalion,  as  the  men  will  have 
less  marching  and  countermarching. 

The  Regiment  or  the  Naval  Brigade. 

The  regiment  or  the  naval  brigade  is  the  fourth  combination  of 
three,  and  as  far  as  infantry  is  concerned,  no  further  combinations  will 
be  considered  at  present  Three  battalions  of  three  companies  each  go 
to  make  up  the  regiment  or  naval  brigade.  Remember,  however,  that 
we  are  now  only  considering  the  main  body,  and  not  the  adjuncts 
necessary  to  the  brigade.  In  addition  to  the  battalion  officers*  there 
should  be  one  assistant  adjutant-general,  one  assistant  commissary, 
one  aide  to  colonel  or  chief  of  brigade,  one  staff  doctor,  and  one 
colonel  or  chief  of  brigade.  All  evolutions  for  the  battalion  given  in 
Upton  can  be  performed  by  this  body  with  the  exception  of  such  as 
require  a  movement  by  fours,  and  in  place  thereof  the  face  or  the 
wheel  by  groups  will  have  to  be  used.  These  movements  will  be  in 
close  order.  Movements  in  interval  order  can  also  be  executed. 
Deployments  into  battle  action  will  be  best  performed  by  one  battalion 
at  a  time  (and  still  better  by  one  company  at  a  time),  in  one  line  or 
three.  If  necessary,  the  whole  brigade  can  be  deployed ;  but  it  is 
well  to  have  a  sufficient  number  to  support  the  firing  line,  as,  to  quote 
another's  words,  **  the  firing  line  has  to  fight  out  the  battle  through 
all  its  stages  to  the  very  conclusion,  being  supported  in  doing  so  by 
the  troops  in  close  order."  Let  us  consider  for  a  moment  a  brigade 
drawn  up  by  battalions  in  columns  of  companies,  and  that  it  had 
been  determined  to  attack  the  enemy's  position  by  a  direct  attack 
on  the  centre,  or  by  simultaneous  attacks  on  the  flanks.  To  com- 
mence the  centre  attack,  the  centre  battalion  would  be  deployed 
as  already  described,  the  right  and  left  battalions  being  held  in 
readiness  for  the  final  assault  Before  that  time,  these  two  battalions 
should  be  deployed  so  as  to  cover  the  flanks  of  the  centre  battaUon  to 
some  extent,  and  their  advance  so  regulated  as  to  join  forces  close 
behind  the  centre  battalion  at  the  moment  of  assault 

Should  the  attack  be  simultaneous  on  the  centre  and  the  flanks,  the 
right  and  left  battalions  would  have  to  be  manoeuvred  so  as  to  com- 
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mand  the  left  and  right  flanks  of  the  enemy.  The  advances  would 
also  have  to  be  made  with  some  degree  of  dependence  upon  each 
other,  so  as  to  assault  as  nearly  at  the  same  time  as  possible.  Should 
neither  of  these  attacks  be  practicable,  the  centre  battalion  could 
attack  as  before ;  and  as  soon  as  they  had  succeeded  in  silencing  the 
enemy's  fire  to  some  extent,  the  remaining  battalions  could  attempt 
the  assault.  In  this  last  it  is  to  be  presumed  that  the  loss  would  be 
much  heavier  from  the  fact  of  having  crossed  the  zone  of  fire  in  a 
compact  mass.  There  is  one  evolution  that  should  not  be  attempted, 
and  that  is,  forming  a  square  or  rallying  by  companies  to  resist 
cavalry.  Rather  receive  such  an  attack  in  echelon  of  companies, 
with  a  section  from  each  company  deployed  as  skirmishers,  if  only 
one  battalion  is  engaged ;  if  the  brigade  is  threatened,  form  line  of 
battle  with  centre  battalion,  deploy  centre  company  thereof,  form 
right  and  left  battalions  in  echelon  of  companies  on  respective  flanks 
of  centre  battalion  (see  Plate  VI.).  The  blocks  show  the  companies 
of  the  centre  battalion  in  line  of  battie ;  the  dots,  the  centre  company 
in  firing  line ;  the  right  and  left  wings  in  echelon  of  companies.  The 
arrows  show  the  positions  of  cavalry.  A  shows  movement  of  left 
wing  with  cavalry  dX  A  ^.  B  shows  the  movements  of  same  wing 
with  cavalry  at  i^  ^^.  The  left  wing  either  moving  up  to  B\  B*,  B*^ 
if  there  is  time,  or  facing  about  and  making  a  half  wheel  previous  to 
delivering  fire.  The  arrows  on  the  batde  line  show  the  direction  of 
movement 

The  battalions  are  now  so  situated  that  every  rifle  can  be  used 
against  the  approaching  cavalry.  The  battie  line  will  meet  the  first 
charge  of  the  cavalry,  and  if  armed  with  magazine  rifles  will  do  it 
much  damage.  The  battalions  are  in  such  a  position  that,  should 
the  cavalry  change  its  original  plan  and  attempt  a  flank  movement, 
they  could  by  an  advance  movement  change  front  on  the  advancing 
enemy  and  thoroughly  protect  both  flanks.  This  formation  is 
favored  because  it  allows  of  the  use  of  every  rifle,  because  every  man 
on  the  defensive  has  a  chance  to  see  what  the  enemy  is  about  to  do 
and  cannot  be  taken  unawares,  and  because  it  allows,  by  a  sudden 
change  of  front,  a  chance  of  enfilading  the  attacking  party. 

In  concluding  these  remarks  on  infantry  as  affected  by  the  factor 
three,  I  would  like  to  quote  a  few  words  from  some  authorities  in 
support  of  my  position. 

From  Sir  Lumley  Graham's  work  : 

'*  The  formation  of  infantry  for  battle  must  be  such  as  to  favor  to 
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the  Utmost  the  efifect  of  its  own  fire,  and  to  minimize  the  damage 
done  by  the  enemy." 

"  The  comparatively  loose  formations  necessary  in  the  present  day 
render  supervision  and  control  on  the  part  of  superiors  more  difficult 
Tactical  dispositions  will  again  do  something  to  remedy  this  evil, 
but  thorough  discipline  and  training  will  do  more,  contributing, 
as  they  will,  to  the  complete  maintenance  of  the  chain  of  responsi- 
bility from  the  commander-in-chief  right  down  to  the  leader  of  the 
smallest  squads  in  the  fighting  line." 

''  Continual  practice  must  be  had  to  enable  one  to  take  advantage 
of  the  ideas  taught." 

From  Upton :  "  The  want  of  a  system  whereby  the  information 
and  experience  acquired  in  one  arm  of  the  service  may  be  made 
available  in  the  others  has  long  been  felt  in  the  army  "  [navy].  "  To 
make  the  assimilation  as  perfect  as  possible,  many  changes  have  been 
made  in  the  infantry  tactics,  the  reasons  for  which  will  appear  upon 
referring  to  the  corresponding  movements  in  the  artillery  and  cav- 
alry "  [boats]. 

From  an  article  written  by  Captain  A.  P.  du  Sonich :  "  Notwith- 
standing all  the  perfections  in  arms  that  infantry  can  show,  the  cannon 
will  remain  the  regulator  of  the  fight.  It  will  force  masses  to  deploy, 
and  it  is  only  when  these  masses  are  transformed  into  thin  but  com- 
pact lines  that  the  rifle  will  show  its  efficiency." 

From  "  Regulations  for  Austrian  Artillery,"  by  changing  a  few 
words :  "  As  a  principle,  all  movements  in  advance  are  made  in  the 
shape  of  a  fan,  on  the  centre ;  it  is  only  deployed  in  one  direction 
unless  the  ground  requires  it.  The  changes  of  front  are  executed 
on  a  battery  [company]  designated,  most  often  on  the  centre." 

This  ends  the  consideration  of  infantry  for  the  time  being ;  enough 
has  been  said  to  show  that  the  plan  will  work,  and  that  it  simplifies 
all  movements.  I  shall  next  consider  this  tactical  unit  in  relation  to 
artillery,  boats,  and  ships. 

II. — Artillery. 

In  organizing  the  artillery  battalion,  the  size  of  the  company  should 
be  the  same  as  in  the  infantry  battalion,  viz.,  54  privates,  9  non-com- 
missioned officers,  I  captain,  and  2  lieutenants.  The  piece  with  the 
limber  should  be  provided  with  a  double  drag  rope,  and  the  centre 
and  left  sections  should  man  it,  the  right  section  acting  as  skirmishers 
or  infantry  support  if  necessary  (see  Plate  VII.).    This  would  give  a 
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sufficient  number  to  drag  the  piece  over  almost  any  obstruction  that 
might  offer,  and  at  the  same  time  assuring  a  number  capable  of 
making  a  desperate  resistance  against  capture.  Should  the  march 
be  over  easy  ground  for  a  short  distance,  and  extra  artillery  be  nec- 
essary, the  supply  could  be  doubled,  the  centre  section  taking  one 
piece,  the  left  the  second  piece,  and  the  right  again  acting  as  infantry 
support  (see  Plate  VIII.). 

On  the  march  the  right  could  relieve  the  centre  at  some  conven- 
ient halt,  and  then  the  centre  the  left.  In  moving  down  hill,  numbers 
8  and  9  man  the  short  drag  rope.  The  tactics  would  be  the  same  as 
for  infantry.  The  "company"  would  comprise  the  same  privates 
and  officers,  and  the  only  change  to  be  made  would  be  in  distances 
when  marching  in  column  and  battery  front.  A  battery  should  con- 
sist of  three  companies,  corresponding  to  a  battalion,  and  should  be 
subject  to  the  same  orders  and  drills.  In  the  arrangement  of  this 
battery  it  is  desired  to  keep  the  formation  of  the  three  system  as 
perfect  as  possible.  The  arrangement  of  the  sections  should  be  such 
that  one  section  should  always  work  together,  be  it  at  the  drag  rope, 
or  be  it  in  use  as  infantry  support. 

The  sections  used  as  infantry  supports  can  be  deployed  as  skir- 
mishers on  the  flanks  and  in  front  if  desired.  In  action  these  sections 
could  be  used  as  skirmishers  on  either  flank  of  battery  position.  In 
working  the  gun,  if  a  single  piece  to  a  company,  the  centre  section 
would  work  the  gun,  the  left  and  right  sections  being  used  as  infantry. 
If  two  pieces  to  a  company,  the  centre  and  left  would  handle  a  piece 
each ;  the  right  would  be  as  infantry.  In  working  the  section  the 
three  groups  would  have  specified  duties.  The  left  group  would 
serve  the  piece,  the  centre  group  would  act  as  ammunition  passers, 
the  right  group  as  guards  for  limber;  both  the  centre  and  right 
groups  would  run  the  limber  to  cover  at  the  order,  "  In  action."  In 
case  only  one  gun  was  used,  as  soon  as  the  limber  was  safe  to  the  rear  the 
left  section  would  be  marched  under  cover  a  short  distance  from  the  gun. 
If  skirmishers  had  to  be  deployed  to  resist  a  threatened  attack,  both 
the  left  and  right  sections  could  be  used  as  such.  On  the  drag  rope 
the  left  group  or  groups  are  nearest  to  and  around  the  gun,  the  right 
being  at  the  end.  The  commands  for  the  company  would  suffice  for 
the  one  or  two  pieces.  The  commands  for  the  battery  would  be 
similar  to  those  for  the  battalion.  "  Companies  right  wheel "  would 
wheel  one  or  two  pieces,  as  the  case  might  be.  "  To  the  right, 
march,"  would  wheel  each  piece  to  the  right,  forming  a  column  of 
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single  pieces ;  "  to  the  left,  front  into  line "  would  bring  it  from 
column  to  battery  front ;  and  since  there  would  always  be  a  right  and 
left  to  every  centre,  each  working  as  a  single  and  separate  organization 
though  incorporate  in  a  larger  one,  there  should  be  no  disorder,  so 
long  as  the  officers  kept  their  wits  about  them  and  realized  that  when 
they  are  on  the  right  they  become  the  right  company  or  battalion,  as 
the  case  may  be,  and  when  they  are  on  the  left  they  become  the  left 
of  the  organization.  The  centre  is  always  the  centre  ;  the  right  may 
become  the  left  by  giving  the  order,  "  Piece  right  (or  left)  about, 
march."  The  effort  is  to  simplify  the  routine  of  drill  and  cause  a  few 
manoeu\Tes  to  do  for  the  many  now  in  existence.  As  quoted  once 
before,  "  the  changes  of  front  should  be  executed  on  a  battery  [or 
piece  can  be  substituted]  designated,  most  often  on  the  centre,"  and  in 
the  same  regulations  we  find  "  artillery  is  always  supposed  to  be  sup- 
ported by  infantry  or  cavalry."  By  the  arrangement  of  sections  as 
given  in  the  preceding  pages,  the  infantry  support  b  provided  in  the 
batter>'  itself,  so  that  there  need  be  no  diminution  of  the  strength  of 
the  infantry  by  assigning  any  of  it  to  the  defense  of  the  artillery. 

It  will  be  noticed  that  in  all  formations  on  the  march,  the  in^try 
section  marches  ahead  of  the  men  on  the  drag  rope,  the  reason  for  this 
being  to  have  them  ready  to  deploy  in  case  of  need.  On  the  march, 
in  column,  the  section  of  the  leading  piece  deploys  on  the  centre 
group  forward.  The  section  of  centre  piece  wheels  to  the  right  and 
deploys  in  same  manner,  and  on  arri\'ing  at  a  certain  distance 
from  column,  changes  direction  by  the  left  flank.  The  section  of 
rear  piece  wheels  to  the  left  and  deplo>'s  on  left  group  forward,  and 
in  turn  changes  direction  by  the  right  flank.  Thus  a  line  of  skirmishers 
will  be  formed  well  in  front  and  on  both  flanks,  while  the  rear  is 
sufficiently  covered  to  prevent  surprise  from  that  quarter. 

In  marching  by  battery  front,  the  sections  can  be  deployed  forward 
and  on  both  flanks  if  necessary.  If  the  order  should  be  *'  To  the 
right,  march,"  the  pieces  would  wheel  to  the  right,  and  the  in&ntry 
section  change  direction  by  the  right  flank,  thus  keeping  abreast  of  the 
pieces.  If  danger  should  be  suspected  and  it  is  desired  to  deploy 
the  infantry  sections  in  the  direction  of  the  march,  the  order, 
•*  Batter}-,  halt,  fire  to  the  front,  in  battery,"  should  be  given,  and  at 
the  same  time  the  order  for  the  deployment  of  the  infantry  should  be 
such  as  to  deploy  the  left  section  on  the  right  group,  the  centre  on 
the  centre  group,  and  the  right  section  on  the  left  group.  The  pieces 
being  '*  in  batter}-,"  the  section  not  working  the  piece  immediately  form 


THREE  CONSIDERED  AS  A  TACTICAL  UNIT.  361 

as  infantry  support  in  readiness  to  reinforce  the  firing  line.  The 
piece  should  not  **  limber  up  '*  until  the  firing  line  has  advanced  suffi- 
ciently far  to  show  the  non-existence  of  danger,  or  it  becomes  appa- 
rent that  the  command  must  retreat.  If  a  halt  is  made  for  a  meal, 
the  firing  line  should  be  relieved  by  the  section  not  working  the  piece 
as  soon  as  it  has  finished  its  meal. 

III. — Boats. 

In  exercise  with  boats  there  should  be  allowed  one  section  to  one 
boat's  crew,  and  one  company  to  three  boat's  crews.  A  section  in 
manning  boats  will  then  have  twelve  rowers  and  six  sitters,  or  if  a 
piece  of  artillery  is  carried  in  the  boat,  these  sitters  would  serve  the 
piece.  For  boat  exercise  the  captain  of  the  company  will  be  in  the 
centre  boat,  the  first  lieutenant  in  the  right  boat  when  advancing,  and 
the  second  lieutenant  m  the  other  boat.  The  company  can  be  drilled 
as  a  squadron  in  all  necessary  evolutions.  By  combining  three  com- 
panies or  nine  boats  the  fleet  is  formed,  having  a  van,  centre,  and 
rear,  each  composed  of  three  boats.  This  fleet  can  be  exercised  in 
all  tactics  now  applicable  to  boats,  with  a  few  alterations. 

IV. — Naval  Tactics. 

In  the  discussion  of  Commander  Taylor's  paper  on  Naval  Tactics, 
published  in  No.  37,  Naval  Institute  Proceedings,  on  page  165, 1  took 
a  fleet  of  nine  vessels,  as  opposed  to  Commander  Taylor's  nine. 
These  were  arranged  in  cruising  order,  as  I  called  it,  and  were  formed 
as  shown  in  Plate  IX.;  the  advantage  claimed  for  this  formation 
being  that  there  is  no  ahead  and  astern  line,  consequently  less 
danger  of  collision,  and  the  system  of  three  is  continually  maintained. 
The  centre  ship  is  still  kept  as  the  leader  of  each  squadron  (unit),  the 
senior  in  command  being  in  the  centre  ship  of  the  centre  unit  On 
his  vessel  all  movements  could  be  made  without  his  vessel  being 
withdrawn  from  the  squadron  to  which  it  belongs.  For  instance, 
desiring  to  form  double  column  on  the  centre,  the  double  column  is 
formed  on  the  right  and  left  vessels  of  his  squadron,  the  right  and  left 
wings  being  brought  into  position  astern  of  those  vessels.  His  move- 
ments are  still  coincident  with  those  of  his  squadron,  but  every  vessel 
is  easily  seen  from  the  senior  officer's  ship,  and  the  system  of  threes  is 
still  maintained.     (See  Plate  X.) 

From  this  formation  any  movement  can  be  made.  If  desired  to 
form  line  abeam,  eight  points  to  starboard,  each  vessel  of  the  right 
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wing  would  change  direction  eight  points  to  starboard ;  the  centre 
would  wheel  eight  points  to  starboard  on  the  right  vessel  of  that 
squadron  as  pivot ;  the  left  wing  would  continue  ahead,  full  speed, 
until  centre  squadron  was  well  uncovered,  and  then  eight  points  to 
starboard  and  forward  into  line.  The  numbers  are  used  so  as  to  show 
that  inversion  takes  place  in  the  left  squadron.  Had  the  order  been 
line  abeam,  eight  points  to  port,  the  inversion  would  have  taken 
place  in  the  right  squadron.     (See  Plate  XI.) 

An  objection  may  be  made  to  this  that  the  vessels  in  the  left  squadron 
have  been,  as  it  were,  transposed.  True ;  but  does  that  make  any 
difference  so  long  as  there  are  three  vessels  in  the  squadron  ?  A  captain 
can  command  as  well  on  the  right  as  on  the  left  The  formation  which 
it  is  desired  should  be  flexible  is  thus  shown  to  be  so.  Again,  in 
movements  made  in  this  way  the  ships  remain  the  same  distance 
ap;irt«  all  turn  to  starboard  at  the  same  time,  and  there  is  no  succes- 
sive formation  giving  a  possibilit>'  of  accident.  The  successive 
formation  is  liable  to  accident  in  such  a  case  as  this :  if  while  perform- 
ing this  evolution  (^left  wing  changing  course  to  starboard  one  by  one 
so  as  to  bring  Na  7  in  its  proper  numerical  place),  the  leading  vessel 
should  by  accident  starboard  the  helm,  then  quickly  port  it,  the 
centre  vessel,  approaching  at  full  speed,  would  have  either  to  change 
its  course  or  mm  the  leading  vessel.  The  last  would  most  likely  be 
the  case  on  account  of  the  two  changes  of  helm  of  leading  vesseL 
This  indecision  on  part  of  the  leading  vessel  would  also  naturally 
react  on  the  rear  vessel,  and  so  there  would  be  three  \'esseb  out  of 
position,  all  on  account  of  a  mistake  possibly  made  by  the  man  at  the 
wheel  of  the  leading  vessel.  In  performing  the  evolution  as  given  in 
the  diagram,  on  the  signal  being  hauled  down  by  flagship  of  squadron, 
all  vessels  port  v^or  starboard^  their  helms  at  the  same  time.  If  now 
one  vessel  puts  its  helm  the  wTong  way  it  only  inconveniences  itsel£ 
Being  in  line  alvam,  column  of  squadrons  can  be  formed  right  or  left 
in  front,  on  any  squadron  desired.  If  cruising  in  squadron  only,  the 
centre  vessel  would  lead,  the  right  and  left  being  in  double  echelon 
on  the  centre  vessel.  I  think  any  evolution  can  be  performed  and  the 
s>  stem  of  thrxx*  be  kept  intocL 

In  «ul  that  has  been  said  it  has  been  the  endea\-or  to  preserre  three 
as  the  t&ctor  of  each  and  every  branch  of  tactics.  There  are  objec- 
t:o:v?.  of  course,  to  such  a  system,  one  being  that  a  complete  revolutioa 
has  been  attempted.  It  may  or  may  not  be  a  successful  one.  but  that 
cun  be  said  of  all  attempted  changes.  The  subject  has  been  only 
generally  uxated.  as  it  is  cot  the  intention  to  write  a  tact3C& 
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DISCUSSION, 

Lieutenant-Colonel  H.  S.  Hawkins,  U,  S.  A.* — I  have  read  with  much 
pleasure  Lieutenant  Mahan^s  paper  which  shows  research  and  careful  study 
of  the  very  important  subject  of  modern  infantry  tactics.  In  submitting  the 
** opinions  and  criticisms"  invited  by  the  U.  S.  Naval  Institute,  I  must  apolo- 
gize for  unavoidable  allusion  to  work  of  my  own  in  the  same  direction. 

I  agree  with  every  word  quoted  from  Colonel  Macdonald's  lecture,  and  I  can 
confirm  the  truth  of  his  assertion  that  *'men  moving  with  an  interval  between 
them  can  be  drilled,  and  have  been  drilled,  to  as  great  steadiness  and  accuracy 
of  movement  as  they  have  ever  been  brought  to  in  close  files." 

Lieutenant  Mahan*s  proposed  deployments  of  the  group  of  six  are  very 
similar  to  the  deployments  of  Upton's  group  of  eight  or  set  of  fours,  and  I  do 
not  see  that  there  is  a  marked  gain  in  celerity.  The  principal  criticism  that  I 
make  of  the  proposed  unit  of  three  is  the  same  as  the  objection  to  the  present 
tactical  unit  of  four,  viz.  that  it  necessitates  counting  off,  which  is  practically 
the  same  whether  the  counting  be  done  by  the  men  themselves  or  by  the  lieu- 
tenant, who,  according  to  Lieutenant  Mahan's  plan,  counts  off  one,  two,  three  ; 
one,  two,  three ;  one,  two,  three.  Indeed,  the  counting  by  the  men  is  more 
rapid.    But  I  would  do  away  with  counting  off  altogether. 

In  a  system  of  infantry  drill  which  I  have  prepared  the  men  fall  in  in  fear 
ranks,  thus : 
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This  is  called  the  Column  of  route^  being  that  used  for  marches.  The  first 
rank  is  always  that  which  is  farthest  from  the  file  closers,  who  may  be  ordered 
to  cither  flank  of  the  column.  The  second  rank  is  12  inches  from  the  first 
rank.  The  third  rank  is  12  inches  from  the  second  rank.  The  fourth  rank  is 
12  inches  from  the  third  rank. 

Each  man  in  the  first  rank  is  56  inches  from  the  next  preceding  man  in  his 
own  rank.  Each  man  in  the  second  rank  is  directly  opposite  an  interval  in  the 
first  rank.  Each  man  in  the  third  rank  is  abreast  of  the  corresponding  man 
in  the  first  rank.  Each  man  in  the  fourth  rank  is  abreast  of  the  corresponding 
man  in  the  second  rank.  Now  face  the  column  to  the  left  (or  right)  to  form 
line.  This  is  called  the  Normal  line.  The  first  rank  is  that  which  is  in  front, 
no  matter  which  way  the  line  faces.  If  it  faces  toward  the  file  closers  they 
pass  through. 

Each  man  in  the  first  rank  is  46  inches  from  the  next  man  on  his  right  or 
left.  Each  man  in  the  second  rank  is,  as  before,  directly  opposite  an  interval 
in  the  first  rank.  The  men  in  the  third  and  fourth  ranks  simply  cover  their 
file  leaders.     Now  close  files  to  the  front ;  the  result  is  this  : 

*  Commapdant  of  Cadets,  U.  S.  Military  Academy,  West  Point. 
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This  is  called  Line  of  two  ranks. 

There  is  an  interval  of  12  inches  between  each  two  files  composed  of  front 
and  rear  rank.  The  rear  rank  men  take  a  side  step  to  the  right  to  fire  through 
the  intervals. 

All  movements  are  habitually  made  in  normal  line  or  in  column  of  route,  and 
with  as  much  of  personal  comfort  in  one  as  in  the  other.  There  is  no  counting 
off.     A  man  falls  in  and  cannot  help  seeing  what  rank  he  is  in. 

To  illustrate  this  give  these  three  commands:  Fall  in;  Left  face ;  SUick 
arms.  In  all  other  systems  the  men  must  be  numbered  to  stack  arms.  In  this 
system  each  man  in  the  first  rank  makes  the  stack,  seizing  the  piece  of  the  man 
in  the  second  rank  on  his  left  rear  with  his  left  hand ;  each  man  in  the  third 
rank  steps  forward  to  help  his  file  leader  make  the  stack ;  the  pieces  in  the 
fourth  rank  are  loose  pieces. 

When  desirable  the  men  form  in  column  of  route  with  intervals  of  32  inches 
instead  of  56  inches,  so  that  upon  facing  to  the  front  and  forming  line  of  two 
ranks  the  men  are  elbow  to  elbow. 

A  company  being  in  normal  line  the  captain  sends  forward  the  first  rank, 
already  deployed^  to  open  the  fight ;  or  he  uses  two  or  three  ranks ;  or  he  may 
develop  the  whole  company.  Then  again  he  may  detach  the  first  platoon 
under  a  lieutenant  who  can  use  it  precisely  as  he  would  a  full  company,  the 
other  platoon  being  used  as  the  main  reserve. 

Being  in  column  of  route  the  captain  uses  one  or  more  ranks  or  the  whole 
company,  as  circumstances  require. 

The  deployments  from  normal  line  are  made  forward  or  by  the  flanks ;  to  the 
right  or  to  the  left,  or  to  both  right  and  left 

No  matter  in  what  way  the  deployments  are  made,  at  least  one  entire  rank 
can  instantly  open  fire  while  the  others  are  taking  position. 

The  deployments  from  column  of  route  are  equally  rapid. 

I  tried  the  following  experiment  in  the  presence  of  General  Terry  and 
General  McCook,  Colonel  of  the  6th  Infantry,  at  Fort  Leavenworth : 

One  hundred  men  were  taken  promiscuously  from  the  infantry  companies 
and  told  to  distribute  themselves  like  a  lot  of  tired  men  will  do  while  resting 
on  a  dusty  road,  of  course  breaking  up  all  formation.  They  were  told  that 
three  commands  would  be  given,  viz.  :  Fall  in;  Deploy  as  skirmishers ;  and 
Commence  firing.  They  were  timed  by  the  watch.  The  execution  of  all  three 
commands  took  one  minute  and  five  seconds,  and  these  hundred  men  were 
deployed  systematically  nearly  one  hundred  yards  to  the  front,  firing  from 
shelter.  With  men  accustomed  to  the  drill  this  time  can  be  diminished  one 
third. 

I  claim  that  my  men  could  be  at  effective  work  before  a  company  of  equal 
size  could  count  off. 

It  seems  to  me  that  the  simplicity  of  the  drill  and  the  absence  of  all  number- 
ing of  the  men  are  features  peculiarly  suited  to  the  notions  of  sailors  who  may 
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be  required  to  fight  on  land.  Jumping  ashore  from  the  boats,  the  command  is 
given  to  Fall  in.  The  very  next  command  may  be  to  Deploy  as  skirmishers^  or 
to  detach  one  or  more  ranks  to  open  the  attack,  without  losing  time  to  count 
off  or  to  divide  into  sections.  The  act  of  falling  in  practically  divides  the 
force,  whether  small  or  large,  into  four  sections  ready  for  use  without 
fnrther  ado. 

The  rushes  which  Lieutenant  Mahan  speaks  of  are  made  by  alternate  ranks. 
The  fire  of  each  rank  is  controlled  by  its  own  chief,  and  all  may  be  brought  to 
bear  upon  one  objective  by  direction  of  the  chief  of  iht  firing  line. 

In  all  formations,  whether  of  line  or  of  column,  at  full  distance  or  closed  in 
mass,  the  men  may  be  ordered  to  lie  down  without  disturbing  the  formation. 

But  this  paper  is  becoming  longer  than  I  intended  and  may  prove  too  great 
a  tax  upon  your  patience. 

Lieutenant  D.  H.  ^lAHAN. — The  counting  off  by  threes  is  not  necessarily 
required  in  the  section,  and  I  think  that  my  company  can  form  quite  as  readily 
when  landing  from  boats,  when  it  is  considered  that  a  section  is  seated  in  a  boat 
in  regular  order  and  is  actually  forming  as  the  men  jump  over  the  bow  ashore. 
They  can  be  trained  to  take  their  position  in  two  ranks  quite  as  readily  as  in 
four. 

The  section  being  in  a  boat,  the  order  is  given,  *'  Land,  deploy."  The  first 
group  moves  off  to  the  right,  the  second  advances,  and  the  third  to  the  left,  with- 
out further  orders. 

I  agree  with  Colonel  Hawkins  in  desiring  to  avoid  counting  off,  and  for  that 
reason  I  have  given  my  section  only  nine  front ;  as  with  careful  training  and  an 
average  amount  of  sense  in  the  men,  they  can  by  looking  to  the  right  and  left 
easily  determine  their  position. 

In  regard  to  stacking  arms,  the  front-rank  leader  makes  the  stack,  using  the 
pieces  on  either  side  with  his  own ;  the  rear  rank  lays  on  loose  pieces.  There 
is  no  moving,  no  reaching  to  the  rear,  and  all  the  pieces  of  a  group  are  in  the 
same  stack. 

In  opening  the  fight,  the  leading  section  can  be  deployed  first,  then  the  centre 
section,  and  then  the  remaining  section  ;  or  the  whole  company  can  be  deployed. 

One  or  two  sections  can  be  detached  and  each  used  as  a  company,  the  other 
sections  or  section  being  in  reserve. 

For  example,  of  these  two  columns  marching  by  the  flank  along  a  narrow 
road,  which  is  easier,  to  advance  skirmishers  from  a  column  in  which  every 
other  man  has  to  step  out  of  ranks  and  the  rear  man  has  to  run  the  whole 
length  of  the  company,  or  to  deploy  the  leading  section?  With  Colonel 
Hawkins*  "  line  of  two  ranks  **  marching  by  the  flank,  and  the  order,  **  ist  rank 
deploy  "  be  given,  numbers  ii  3t  5*  7»  up  to  25  have  to  step  out  of  ranks,  run  to  the 
head  of  column  and  deploy.  With  the  plan  under  discussion,  the  order  *'  Right 
section  to  the  right  (or  left),  deploy,**  is  given,  and  only  the  men  at  the  head  of 
the  column  deploy.  I  do  not  think  in  this  case  his  rank  can  open  fire  as 
quickly  as  mine  without  danger  to  those  near  them. 

Never  having  had  an  opportunity  to  practice  men  in  my  drill  (such  opportn- 
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nities  being  rare),  I  cannot  say  how  long  it  would  take  to  deploy  as  Colond 
Hawkins  describes,  bat  I  think  with  practice  I  could  drill  a  company  to  poll 
tbemseWes  ashore  and  land  and  deploy  in  folly  as  quick  time.  I  incline  to  my 
rushes,  since  I  can  keep  ap  a  continaoos  fire  without  as  much  danger  to  my 
men  as  in  the  case  where  rank  has  to  pass  through  rank. 

I  am  sorry  not  to  have  seen  more  of  Colonel  Hawkins'  plan,  as  I  am  fighting 
in  the  dark  in  regard  to  many  points.  I  can  see  no  system  of  association  in  the 
movements  described,  and  consequently  no  rallying  or  assembling  system.  A 
jump  is  made  from  the  man  to  the  company.  It  seems  as  if  the  men  are  left  too 
much  to  themselves  in  the  fire  line  ;  in  fact,  the  sixth  point  in  my  article  is 
entirely  disregarded,  viz. :  *'  In  addition,  a  thorough  command,  a  development 
of  comradeship  in  small  groups,  giving  rallying  power  to  small  parties.  This 
is  the  essence  of  restoring  order  in  large  bodies  suffering  from  disintegration 
during  the  conflict." 

Lieutenant  W.  F.  Fullam,  U.  S.  N. — There  are  two  extremes  to  be  avoided 
in  considering  the  question  of  tactics :  first,  an  obstinate  and  unreasonable 
conservatism  which  resists  all  change,  no  matter  how  necessary ;  second,  an 
inordinate  desire  for  change  for  the  mere  sake  of  change,  with  no  accom- 
panying benefit  or  gain  in  principle.  Both  of  these  extremes  are  dangerous — 
the  latter  more  so  than  the  former,  perhaps,  since  ill-timed  revolutions  always 
create  a  great  deal  of  unnecessary  trouble.  There  is,  however,  a  safe,  level- 
headed position  which  should  always  be  sought  for,  characterized  by  a  perfect 
readiness  to  accept  amendments  whenever  anything  is  to  be  gained  by  so  doing, 
and  a  firm  resistance  to  changes  for  which  no  good  reason  can  be  advanced. 

The  scheme  devised  by  Lieutenant  Mahan  is  most  ingenious,  interesting, 
and  instructive,  and  the  discussion  of  such  a  plan  is  sure  to  be  beneficial,  pro- 
vided criticisms  are  invited  and  encouraged. 

Lieutenant  Mahan  gives  no  reason  for  changing  the  unit  from  four  to  three, 
and  I  am  not  enough  of  a  tactician  to  know  whether  a  good  reason  exists  or 
not.  I  can  see  none,  however.  Major  Livermore,  U.  S.  Army,  in  the  discus- 
sion of  the  Prize  Essay,  says:  **  It  is  desirable  to  organize  the  regiments  with 
twelve  companies,  not  so.much  for  the  sake  of  having  Mr/^  battalions  to  a  reg- 
iment as  for  the  sake  of  having  fcur  companies  to  a  battalion,  and  in  time  of 
war  it  would  be  well  to  add  another  battalion  so  as  to  make  sixteen  companies 
to  a  regiment.  It  would  be  well  also  to  group  the  higher  and  lower  units  in 
four 5 ^  and  all  European  nations  are  coming  to  this  conclusion,*^  This  is  rather 
strong  evidence  of  a  tendency  toward  combinations  of  four  instead  of  three. 

There  would  appear  to  be  one  danger  in  this  plan  of  organizing  everything 
by  threes — that  a  plan  of  deployment  and  manoeuvres  may  be  adopted  with  a 
single  idea  pervading  it,  so  that  the  plan  may  not  work  well  when  other  condi- 
tions of  organization  may  necessarily  exist.  In  other  words,  any  system  of 
deployment  and  manoeuvring  in  battle  should  be  so  general  as  to  be  equally 
applicable  to  companies  of  any  size,  composed  of  two,  three,  or  any  number  of 
sections  or  platoons ;  to  battalions  composed  of  three  or  any  other  number  of 
companies,  and  to  regiments  or  brigades  composed  of  any  number  of 
battalions.    This  requirement  must  be  fulfilled  in  any  system  adopted  for  the 
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Navy,  since  all  ships*  battalions  cannot  be  of  the  same  size  or  be  composed  of 
the  same  number  of  companies.  Two,  three,  five,  or  ten  jships  may  land  their 
battalions,  thus  forming  regiments  of  different  sizes,  to  each  of  which  our 
tactics  must  be  equally  applicable.  However  ingenious  the  system  of  threes 
may  be,  therefore,  it  is  dangerous  and  narrow  unless  it  can  be  easily  applied  to 
all  these  different  circumstances  of  organization.  Major  Livermore,  for 
instance,  tells  us  that  **  whatever  system  may  be  adopted  in  the  Army,  itwill  be  so 
flexible  as  to  be  fully  applicable  to  any  grouping  that  may  be  required  from 
time  to  time,  for  the  organizations  will  seldom  be  complete,  and  the  fractions 
of  several  units  will  be  often  united.'' 

There  seems  to  be  a  wide  diversity  of  opinion  regarding  the  best  size  for 
the  companies  in  aship*s  battalion,  but  the  majority  seem  to  think  that  36  men 
is  the  proper  number.  If  the  battalion  is  to  be  built  up  from  the  gun  divisions, 
36  men  will  require  less  transfers,  since  the  guns  of  modern  ships  are  rather 
detached  from  each  other,  and  the  divisions  will  approximate  more  nearly  to 
that  number  than  to  any  other — more  nearly  than  to  63,  as  Lieutenant  Mahan 
proposes.  The  number  in  the  different  divisions  on  board  the  Boston,  for 
instance,  are:  ist  Div.,  35;  2d  Div.,  35;  3d  Div.,  32;  4th  Div.,  25;  and 
Marine  Guard,  40.  By  transferring  a  few  men  from  the  Powder  and  Navi- 
gator's Divisions  these  five  companies  can  be  filled  and  equalized.  A  front  of 
16  men  is  a  convenient  front  to  handle,  particularly  in  a  street.  And  right  here 
it  may  be  proper  to  say  that  mob  and  street  fighting,  or  service  in  the  streets 
of  cities,  is  that  which  naval  battalions  are  most  likely  to  perform,  and  there- 
fore more  attention  should  be  paid  to  it.  We  talk  a  great  deal  in  the  Navy 
about  skirmishers  and  battles,  but  history  shows  very  few  instances  of  real 
skirmishing  on  the  part  of  our  naval  forces,  and  more  cases  of  landing  for  ser- 
vice in  the  streets  of  cities.  To  organize  companies  of  63  men  would  probably 
be  very  troublesome  in  many  cases  on  board  ship.  It  is  seldom  that  the 
Marine  Guard  contains  that  number  of  men,  and  it  is  certain  that  the  Boston's 
battalion  would  not  be  as  efficient  if  organized  in  companies  of  63  men,  since 
the  divisions  would  be  quite  broken  up.  Right  here,  then,  we  see  that  the 
system  of  threes  will  not  work  well,  for  instead  of  three  sections  or  platoons  to 
a  company,  it  is  more  advisable  to  have  two  of  eight  men  front  forming  a  group 
of  sixteen  men,  and  it  is  a  most  convenient  size  for  street  service.  In  case  a 
division  on  board  ship  contains  more  than  36  men,  I  see  no  reason  why  its 
company  should  not  be  increased  by  one  group  or  two.  If  we  are  really  going 
to  get  rid  of  parade  principles,  stiffness,  and  cast*iron  rules  that  interfere  with 
flexibility,  why  should  all  companies  in  the  Navy  be  of  exactly  the  same  size  ? 
A  company  may  land  in  three  boats  as  well  as  in  two. 

As  regards  orders,  I  think  Lieutenant  Mahan's  changes  are  in  many  cases 
quite  unnecessary — mere  changes  with  no  gain  whatever  in  brevity  or  prin- 
ciple. For  instance,  why  say  "section  "  instead  of  "platoon"?  The  latter  is 
a  good  term,  an  old  one  which  we  all  understand — every  sailor  is  familiar  with 
it.  "To  the  right  march  "  is  not  as  good  as  *'  Right  flank  march,"  and  **  Sec- 
tions right  march  "  is  little  better  than  "  Platoons  right  wheel  march  "-—there 
is  not  gain  enough  in  these  changes  to  make  them  advisable.    A  change  of 
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saving  the  troops  from  all  unnecessary  fatigue,^'*  Nor  does  Lieutenant  Mahan's 
method  attain  as  quickly  as  Upton  the  principle  quoted  from  the  Regulations 
of  the  Austrian  Artillery,  **all  movements  in  advance  are  made  in  the  shape  of 
a  fan  on  the  centre." 

Lieutenant  Mahan  gives  a  method  for  "sudden  deployment  in  case  of  a 
surprise,"  and  provides  that — **At  this  order  each  leader  of  a  unit  will  start 
to  right,  left,  or  forward,  as  the  case  may  be,  followed  by  his  two  flanking 

men Proper   shelter   is   the    first   thing  a  unit  leader  should   look 

for  in  case  of  a  deployment  by  reason  of  a  surprise."  To  provide  for  a 
special  deployment  in  case  of  surprise  is  to  acknowledge  the  weakness  of  the 
ordinary  method.  Better  consider  that  every  case  may  be  a  surprise,  if  we  are 
to  be  practical  in  the  future  and  do  away  with  parade  drills.  There  is  probably 
one  system  of  taking  intervals  that  is  best  and  quickest,  and  that  system  should 
be  used  at  all  times.  The  men  should  not  be  taught  to  mistrust  the  ordinary 
method  of  deployments,  but  rather  to  have  faith  in  it  at  all  times  and  to 
observe  it  strictly.  Their  steadiness  may  then  **  surprise  "  the  enemy.  To 
use  Lieutenant  Mahan's  quotation  :  "  One  should  not  attempt  artificial  com^ 
btnationSy  but  rather  spend  the  time  in  repeating  the  simple  routine  hundreds 
and  thousands  of  times.  Thus,  and  thus  only,  can  you  feel  sure  that  what  you 
require  will  be  done  before  the  enemy."  In  other  words,  teach  the  simplest 
routine  and  no  other ;  repeat  it  hundreds  and  thousands  of  times,  and  the  men 
will  be  ready  for  every  **  surprise,"  and  will  not  be  demoralized  when  a  sudden 
emergency  arises.  I  believe  that  if  "  each  leader  of  a  unit  starts  off  to  right, 
left,  or  forward,"  looking  for  "proper  shelter  Wi^  first  thing^"*  many  of  them 
will  make  for  the  same  "proper  shelter,"  confusion  and  disorder  will  be  the 
result,  and  a  scramble  will  ensue.  Even  if  the  units  keep  together  (which  is 
doubtful  under  such  instructions),  the  groups  would  be  entirely  destroyed  by 
teaching  the  units  to  '*  start  off  and  look  for  proper  shelter  the  first  thing."  // 
is  a  fatal  mistake  to  teach  men  to  seek  shelter  until  after  the  deployment  is  com' 
plete^  and  it  is  more  necessary  to  preserve  the  groups  in  case  of  surprise  than 
at  any  other  time.  A  company  can  take  intervals  by  Upton's  Tactics  in  less 
than  30  seconds.  I  have,  this  very  morning,  deployed  my  company  of  36  blue 
jackets  forward  on  the  centre  four  by  Upton  in  15  seconds.  This  is  quicker 
than  Lieutenant  Mahan  can  do  it  by  his  ordinary  method  of  first  separating  into 
platoons,  and  by  cautioning  the  men  to  seek  cover  after  the  groups  get  their 
intervals^  thus  insuring  a  proper  length  of  line ^  a  surprise  will  be  met  by  Upton 
far  better  than  by  Lieutenant  Mahan's  "surprise  deployment.'*  To  sum  up,  the 
surprise  deployment  is  dangerous  in  not  insisting  upon  the  preservation  of  the 
groups  and  a  careful  taking  of  intervals  necessary  to  cover  the  front  and 
prevent  being  flanked,  while  Upton's  method  would  be  quite  quick  enough, 
would  preserve  the  groups  or  fours  intact,  and  realize  the  principles  of  Lieu- 
tenant Mahan's  Point  N'o,  6^"  A  thorough  command,  a  development  of  comrade- 
ship in  small  groups,  giving  rallying  power  to  small  parties.  This  is  the 
essence  of  restoring  order  in  large  bodies  suffering  from  disintegration  during 
the  conflict."  Would  not  the  surprise  deployment  prevent  "a  thorough  com- 
mand" and  "rallying  power"  too,  and  cause  "disintegration"  before  the 
"  conflict "? 
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In  the  formation  of  the  company  it  is  not  easy  to  see  how  any  counting  off  is 
done  away  with,  as  Lieutenant  Mahan  claims.  On  the  contrary  it  would  appear 
that,  in  reality,  there  is  quite  as  much  counting  off,  if  not  more,  by  Lieutenant 
Mahan's  method,  the  only  difference  being  that  the  lieutenants  do  the  count- 
ing instead  of  the  men  themselves — a  change  by  which  no  principle  is  gained, 
while  time  is  lost.  Lieutenant  Mahan  appears  to  contradict  himself  on  this 
point.  He  says  "the  lieutenants  divide  the  company  into  three  sections,  thus 
doing  away  with  counting  off'''';  but  in  the  next  sentence  he  adds:  **the  first 
lieutenant  counts  from  the  right  of  the  company  nine  and  there  indicates  the 
left  of  the  right  section ;  the  second  lieutenant  now  takes  up  the  county  and 
counting  nine  shows  the  division  between  the  centre  and  left  sections,"  and 
farther  along  we  find — **  In  counting  off  the  sections  the  lieutenants  count  fine, 
two,  three  ;  one^  two^  three  ;  one,  two,  three"  After  asserting  that  counting  off 
is  done  away  with,  Lieutenant  Mahan  uses  the  words  "  count  "  and  "counting  " 
five  times,  and  in  the  last  sentence  qaoted  above  he  shows  that  the  counting 
off  is  thorough  and  complete.  Again  he  says,  *'the  men  have  no  numbers  to 
remember,"  and  afterwards  he  adds,  **  No.  2  is  always  centre  man."  Evi- 
dently, then,  every  No.  2  must  be  designated  and  must  remember  that  he  is  No. 
2,  or  centre  man ;  and  each  of  the  other  two  men  of  the  same  unit  must  know 
and  remember  that  he  is  not  No.  2 — or,  in  other  words,  that  he  is  either  No.  i  or 
No.  3,  and  if  he  is  not  sure  which  he  will  not  know  whether  his  unit  leader  // 
on  his  right  hand  or  his  left.  In  short.  Lieutenant  Mahan  might  just  as  well 
give  the  order  "  count  threes  "  and  be  done  with  it,  and  it  must  be  perfectly 
plain  that  it  will  take  more  time  to  form  his  company  than  by  Upton.  In  one 
case  the  men  count  fours;  in  the  other  case  the  lieutenants  count  threes.  In 
one  case  the  first  sergeant  forms  the  company ;  in  the  other  case  it  requires 
the  first  sergeant  and  two  lieutenants  to  do  it.  In  one  case  the  company  is 
divided  into  two  platoons  ;  in  the  other  case  into  three  sections.  In  one  case 
the  platoons  do  not  embarrass  the  deployment  as  skirmishers  forward  on  the 
centre,  but  we  may  deploy  without  dividing  into  platoons  ;  in  the  other  case  the 
division  into  three  sections  is  absolutely  necessary  and  it  delays  the  deploy- 
ment. 

Treating  jof  the  battalion.  Lieutenant  Mahan  gives  a  method  of  deploying  the 
whole  battalion  in  *'  a  single  line  of  skirmishers."  The  orders  by  this  method 
would  be  as  follows  :  By  the  colonel — i.  "  On  the  centre  company  for  battle 
action  double  time  march."  (10  words.)  By  each  captain  when  company 
interval  is  attained — (2).  "  On  the  centre  section  for  battle  action  double  time 
march."  (10  words.)  By  each  captain  and  each  lieutenant  after  sections  get 
their  intervals — (3).  **  On  the  centre  group  for  battle  action  double  time 
march."  (10  words.)  And  finally  each  captain  commands  "deploy,"  making 
31  words.  As  before,  the  third  set  of  orders,  being  given  by  three  separate 
officers  of  each  company,  ought  really  to  be  counted  three  times,  which  would 
make  51  words.  By  Upton  the  commands  are,  by  the  colonel — *'  As  skirmishers 
on  left  four  (such)  company  take  intervals  double  time  march."  (12  words.) 
Each  captain  when  company  interval  is  attained — "  As  skirmishers  on  left  (or 
right)   four  take  intervals  double  time  march,"  (11  words),  and  finally  each 
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captain  **  deploy,"  making  26  words  in  all,  compared  with  31,  or  51,  by  Lieuten- 
ant Mahan*s  method.  The  principle  of  the  deployment  is  the  same,  except 
that  the  unnecessary  deployment  of  the  sections  of  each  company  by  Lieu- 
tenant Mahan's  method  requires  more  time  and  causes  an  unnecessary  repeti- 
tion of  orders.  As  in  the  case  of  the  company,  therefore,  Upton's  deployment 
of  a  battalion  would  be  quicker  and  simpler  than  Lieutenant  Mahan's,  and  we 
have  another  change  for  the  worse,  with  new  orders  for  an  old  manoeuvre. 

It  is  certain  that  in  no  modem  system  will  a  battalion,  operating  alone,  ever 
be  deployed  in  a  single  line  of  skirmishers,  but  always  in  three  lines — a  firing 
line,  a  supporting  line,  and  a  reserve.  It  is  even  a  question  as  to  whether  the 
battalions  in  the  regiment  should  not  each  form  its  own  tiring,  supporting,  and 
reserve  line,  thus  preventing  the  mixing  up  of  battalions  as  far  as  possible. 
This  is  a  matter  for  discussion,  however. 

Lieutenant  Mahan  deploys  the  battalion  into  three  lines  from  column  of 
companies,  and  gives  a  method  of  manoeuvring  in  action.  In  this  disposition 
of  the  battalion  all  three  companies  are  deployed,  even  the  reserve,  and  in 
three  lines  "separated  by  from  10  to  20  paces.*'  It  is  evident  that  these 
three  lines  are  so  close  together  that  they  are  all  subjected  to  the  fire  of 
modern  weapons,  while  the  reserve,  at  least,  is  powerless  to  contribute  to  the 
fire.  All  the  men  might  as  well  be  in  the  same  line  as  far  as  protection  is 
concerned.  Lieutenant  Mahan  says  the  first  two  lines  do  the  fighting  by 
alternately  rushing  and  passing  each  other.  This  would  seem  to  be  a  dangerous 
expedient.  A  man  would  hardly  feel  happy  with  his  friends  firing  in  rear  of 
him,  and  should  he  not  advance  in  a  straight  line,  but  zig-zag  to  get  cover,  he 
would  be  as  much  in  danger  from  friends  in  rear  as  from  foes  in  front.  In 
this  attempted  inter-passing  of  two  lines  in  the  smoke  and  noise  of  a  fight  it  is 
probable  that  there  would  be  much  confusion  and  the  fire  of  both  lines  would 
be  seriously  interfered  with.  Volley  firing,  which  we  are  told  must  be  the 
essence  of  any  modern  system,  would  hardly  be  possible  in  this  case.  In  every 
modern  system  that  I  have  been  able  to  look  up,  the  supporting  tine  is  held 
some  distance  in  rear,  gradually  feeding  men  into  the  firing  line,  these  men 
always  attaching  themselves  to  the  groups  of  the  firing  line  as  soon  as  they 
reach  it  Sometimes  entire  groups  from  the  supports  may  be  thrown  into 
intervals  that  may  exist.  In  this  way  the  supports  are  gradually  merged  into 
the  firing  line,  and  the  different  groups,  being  kept  intact,  may  advance  by 
rushes  in  echelon  and  fire  by  volleys.  This  would  be  far  better  than  having 
two  lines  alternately  rushing  through  each  other ;  there  would  be  less  con- 
fusion, and  less  danger  from  friends. 

But  it  is  in  the  matter  of  the  reserve  that  Lieutenant  Mahan  appears  to  have 
made  a  fatal  mistake.  In  the  first  place  he  deploys  his  reserve,  whereas  in 
every  modern  system  the  reserve  will  be  kept  massed  under  cover  until  needed. 
In  the  second  place  he  deploys  it  so  near  the  firing  line  (20  paces)  that  it 
cannot  move  by  the  flank  to  meet  a  turning  movement ;  it  cannot  be  assembled 
or  moved  to  the  rear,  in  fact  it  cannot  be  manoeuvred  at  all  except  **  under  the 
terrible  fire  of  modern  weapons,"  in  open  violation  of  Point  No.  4.  In  short, 
by  this  disposition  of  the  reserve.  Lieutenant  Mahan  throws  away  all  chance  of 
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properly  meeting  a  flank  attack,  or  of  making  a  flank  attack  himself.  Bat  flank 
attacks,  and  a  little  strategy,  are  ten  times  more  necessary  now  than  ever  before, 
and  men  will  take  more  delight  in  making  them  than  in  attacking  in  front.  Lord 
Wolseley  says  :  *'  In  future,  owing  to  the  long  range  of  all  arms,  attacks  apon 
the  centre  must  be  very  exceptionsd ;  the  flanks  will  be  the  points  to  aim  al," 
Now  suppose  Lieutenant  Mahan*s  opponent  throws  his  supports  into  his  firing 
line,  which  gives  him  as  many  rifles  as  Lieutenant  Mahan  has  engaged,  and 
then,  keeping  up  a  hot  fire,  sends  a  portion  of  his  reserve  to  make  a  detoar  and 
take  Lieutenant  Mahan  in  the  flank,  what  will  be  the  result?  If  Lieutenant 
Mahan^s  reserves  get  up  on  their  feet  most  of  them  will  be  obliged  to  run  the 
gauntlet  along  the  whole  line  of  fire,  and  few  would  probably  arrive  to  meet 
the  attack.  TAe  side  which  most  surely  retains  the  means  of  meeting  or  wusking 
flank  attacks  will  be  most  apt  to  win.  In  this  treatment  of  the  three  lines  for  a 
battalion.  Lieutenant  Mahan  is  hardly  justified  in  quoting  as  his  authority  Sir 
Lumley  Graham's  principle:  *'The  formation  of  infantry  for  battle  mast 
be  such  as  \o  favor  to  the  utmost  the  effect  of  its  own  fire,  and  to  mim'mise  the 
damage  done  by  the  enemy."  It  would  seem,  on  the  contrary,  that  three  lines 
so  deployed  would  minimize  **  to  the  utmost  the  effect  of  their  own  fire,"  and 
favor  "  the  damage  done  by  the  enemy." 

Lieutenant  Mahan's  propositions  to  do  away  with  a  fixed  front  rank  and  to 
use  **  to  the  rear  "  and  '*  about  face  "  instead  of  the  wheel  about  by  groups,  are 
all  most  excellent  Time  would  always  be  saved  by  such  changes,  and  officers 
would  not  feel  a  pang  (as  all  are  apt  to  do  now)  whenever  they  get  their  fours 
inverted.  The  method  of  deployment  to  the  rear  is  new  and  certainly  a  most 
excellent  change.  It  might  be  very  necessary  to  deploy  suddenly  and  take  up 
a  position  in  rear  of  the  company  or  battalion.  At  the  order  "to  the  rear,"  or 
'*  about  face,"  the  guides  could  step  back  and  allow  file  closers  to  pass  through 
and  take  position  in  rear.  All  these  changes  should  be  recognized  as  gaining 
time  and  conducing  to  mobility  and  freedom  of  movement 

To  sum  up : 

1.  The  reason,  or  necessity,  for  changing  from  units  of  four  and  groups  of 
eight  to  units  of  three  and  groups  of  six  should  be  carefully  considered,  that 
the  rule  of  multiplying  and  dividing  everything  by  three  may  not  result  in  loss 
of  flexibility. 

2.  Up  to  and  including  the  battalion,  it  is  not  plain  that  Lieutenant  Mahan's 
methods  are  always  founded  firmly  upon  the  excellent /<7/ff//  and  authorities  he 
cites,  but  that  many  of  these  points  and  authorities  may  be  turned  against  his 
tactics. 

3.  With  deployments  similar  in  principle,  but  often  less  simple  than  Upton's, 
we  have  an  entirely  new  system  of  orders — mere  changes  in  words. 

4.  In  the  one  most  essential  feature  of  modern  tactics,  the  deployment  and 
manoeuvring  of  a  battalion  in  three  lines,  we  find  that  Lieutenant  Mahan's 
methods  fail  entirely  to  meet  modern  requirements  and  violate  his  own  points. 
In  this  respect,  the  most  important  of  all,  his  plan  is  not  so  good  nor  so  modern 
as  the  plan  provided  for  in  Art.  354,  Upton's  Tactics,  where  one  half  the  bat- 
talion is  deployed  in  the  firing  line,  about  one  third  in  the  supporting  line  300 


THREE  CONSIDERED  AS  A  TACTICAL  UNIT.  373 

yards  in  rear,  and  the  remainder  held  in  reserve  400  yards  in  rear  of  the  sup- 
ports. Upton  here  agrees  very  nearly  with  Lord  Wolseley's  rule  of  one  half, 
one  third,  and  one  sixth  for  the  three  lines. 

These  criticisms  and  opinions  are  submitted  with  all  due  humility,  with  no 
disposition  to  resist  well  considered  changes,  and  with  the  firm  belief  that  the 
board  of  army  officers  now  sitting  will  solve  successfully  the  problem  of  a 
modern  system  and  give  us  one  that  will  be  flexible  and  equal  to  all  demands. 
We  certainly  should  not  fall  down  and  worship  Upton  with  the  blind,  innocent 
faith  with  which  a  Chinaman  worships  his  little  wooden  god,  nor  should  we  be 
too  ready  to  reject  one  god  for  another  of  the  same  or  worse  material  but 
covered  with  different  war  paint. 

As  regards  cavalry  attacks,  Lord  Wolselcy  says:  "The  formation  of 
battalion  squares  to  resist  cavalry  may  be  almost  regarded  as  a  thing  of  the 
past,  for  with  long-ranging  arms  of  the  day,  to  put  your  battalion  into  such  a 
formation  would  be  to  give  it  over  to  destruction.  Small  company  squares  or 
groups  of  men  standing  together  shoulder  to  shoulder  and  availing  themselves 
of  any  hedges,  trees,  or  any  other  obstacle  there  may  be  at  hand,  can  now  hold 
their  own  well  against  any  number  of  cavalry ^  and  very  rarely  will  cavalry  be 
found  to  charge  infantry  in  line  who  are  armed  with  the  murderous  breech-loader,*^ 

It  appears  that  Lord  Wolseley  prefers  small  company  groups  or  squares  to 
any  other  formation,  and  inclines  to  the  belief  that  no  other  special  formation 
is  necessary  to  resist  cavalry.  The  quickest  formation  would  seem  to  be  the 
best — the  one  that  will  least  disturb  the  particular  formation  in  which  the  infantry 
happens  to  be  when  attacked.  Biit  Lieutenant  Mahan,  doing  away  with  company 
squares  or  the  resistance  by  groups,  which  would  be  quick  and  effective 
(according  to  Lord  Wolseley),  gives  us  a  long  and  rather  intricate  manoeuvre 
which  would  make  it  appear  that  cavalry  attacks  are  very  dangerous.  With  a 
battalion  Lieutenant  Mahan  forms  *' echelon  of  companies  and  deploys  one 
section  of  each  company  as  skirmishers,"  and  with  the  brigade  he  "forms  line 
of  battle  with  centre  battalion,  deploys  centre  company  thereof,  forms  right 
and  left  battalions  in  echelon  of  companies  on  respective  flanks."  In  other 
words,  we  have  both  a  skirmish  line  and  an  echelon  formation  to  resist  cavalry. 
One  or  the  other  is  certainly  unnecessary,  and  to  do  both  is  uselessly  to  con- 
sume time.  If  skirmishers  cannot  resist  cavalry  alone  they  should  not  be 
thrown  out  at  all.  If  they  can  resist  it  they  should  be  supported  instead  of 
wasting  time  with  other  manoeuvres.  Lieutenant  Mahan  says  "the  battalions 
are  so  situated  that  every  rifle  can  be  used  against  the  approaching  cavalry.*' 
Can  they  use  their  rifles  with  a  skirmish  line  in  their  front  ?  Certainly  not 
until  the  skirmish  line  is  withdrawn  or  destroyed.  Does  not  the  skirmish  line 
thoroughly  protect  the  cavalry  from  the  fire  of  the  battalions  ?  Not  only  this, 
but  Lieutenant  Mahan  cannot  use  his  artillery  at  all  against  the  cavalry  because 
of  his  skirmish  line.  I  cannot  see  that  Lieutenant  Mahan  improves  matters  by 
this  method,  or  secures  the  "simplification  of  formations"  of  Point  No.  i. 
Throwing  out  a  weak  and  insufficient  skirmish  line  (one  company  in  a  brigade), 
preventing  the  use  of  artillery  or  infantry,  is  not  in  accordance  with  SirLumley 
Graham's  advice  "to  favor  to  the  utmost  the  effect  of  our  own  fire  and  to  min- 
imize the  damage  done  by  the  enemy." 
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Instead  of  these  devices  to  resist  cavalry  it  is  probable  that  simpler  ones  may 
be  used.  If  the  battalion  or  brigade  is  already  deployed  in  proper  battle  forma- 
tion— three  lines,  the  supports  thrown  in  to  the  firing  line  and  rallied  by  groups 
firing  volleys  will  meet  the  attack  in  front.  Our  own  cavalry  and  our  reserves 
of  infantry  and  artillery  may  be  used  to  meet  fiank  attacks — ^that  is  what  they 
are  for.  Surely  wc  cannot  change  front  with  our  whole  force  of  infantry,  or 
form  echelon  of  companies  or  battalions  if  the  enemy  has  infantry  at  hand,  and 
any  good  method  must  suppose  the  worst — that  the  enemy  has  something 
besides  cavalry. 

Should  infantry  not  be  deployed  when  the  attack  comes,  but  if  it  is  in  line, 
column,  or  any  other  formation,  send  out  a  sufiicient  number  of  companies  to 
meet  the  attack,  or  receive  it  as  we  stand  with  volleys  from  infantry  and  artillery 
and  send  our  cavalry  to  attack  in  flank.  According  to  Lord  Wolseley  this  will 
be  sufficient,  and  will  prevent  a  loss  of  time.  If  artillery  is  at  hand  it  might  be 
well  to  invite  cavalry  to  attack  us  in  order  to  destroy  the  enemy's  force. 
Infantry  should  not  be  taught,  with  their  present  weapons,  to  fear  cavalry,  by 
the  adoption  of  such  means  to  resist  it ;  rather  impress  them  with  the  idea  that 
they  are  always  more  than  a  match  for  cavalry  in  whatever  formation  they  may 
chance  to  be.  If  all  this  manoeuvring  is  necessary  to  resist  threatened  attacks 
of  cavalry,  our  enemy  could  stop  our  progress  completely  and  keep  us  ever- 
lastingly changing  front  and  forming  echelon  of  companies,  by  threatening  first 
one  flank  and  then  the  other,  and  we  would  never  succeed  in  getting  anywhere. 

Lieutenant  D.  H.  Mahan. — My  reason  for  changing  the  unit  from  two  or 
four  to  three  is,  that  I  think  four  sometimes  too  large  and  two  too  small  for  a 
column.  Take  a  country  road  for  instance,  such  as  an  army  has  often  to  march 
along ;  I  consider  three  as  a  preferable  number. 

In  regard  to  the  danger  of  this  plan  having  a  single  idea  pervading  it,  may 
it  not  be  asked  if  the  single  idea  does  not  pervade  Upton ;  that  is,  his  idea  of 
counting  off  by  fours  ?  How  could  one  drill  by  Upton  if  it  were  not  for  his  idea 
of  four  which  pervades  it  ?  His  system  of  fours  does  not  hold  throughout,  but 
might  it  not  be  better  if  it  did  ?  How  many  plans  does  one  now  have  to 
remember  ?  Lack  of  space  obliged  me  to  leave  out  many  explanations  of  my 
plan,  and  many  cuts  could  not  be  printed  by  the  Institute  which  would  have 
shown  that  it  was  not  so  dangerous  and  narrow  as  it  is  supposed  to  be.  In 
regard  to  having  four  companies,  I  can  employ  a  fourth  company  with  machine 
guns  ;  this,  however,  will  not  interfere  with  the  formation. 

On  board  the  Boston,  why  might  not  the  companies  be  composed  each  of  two 
divisions  ;  this  would  not  necessitate  a  call  for  men  from  the  powder  or  navi- 
gator's divisions.  Combine  the  first  and  third  divisions — 67  men — send  five  of 
these  to  complete  the  company  composed  of  the  second  and  fourth  divisions, 
and  there  would  be  two  companies  of  62  men  each.  With  a  captain  and  two 
lieutenants  each,  the  two  companies  would  be  better  officered  and  the  organi- 
zation require  fewer  officers.  (There  should  be  two  officers  to  a  company  of 
36  men.)  The  Boston's  companies  then  should  have,  under  the  present  organi- 
zation, eight  officers  in  all ;  using  my  system,  only  six  are  required.    It  may  be 
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asked  where  my  third  company  is  to  come  from.  Form  the  marines  in  single 
rank,  the  sergeants  taking  the  places  of  the  lieutenants;  there  would  be  35  men 
in  all.  Again,  a  front  of  nine  men  is  none  too  small  for  street  fighting,  and  in 
marching  in  column  of  sections  there  is  a  complete  organization  at  the  head  of 
the  column,  which  can  be  drilled  as  a  company.  The  front  can  be  increased 
to  18  men  by  obliquing  the  rear  rank  to  right  or  left.  I  think  that  the  assertion 
that  *<  if  the  company  were  composed  of  63  men  the  divisions  would  be  quite 
broken  up  "  is  not  verified  by  my  showing  above. 

I  use  the  word  section  because  a  platoon  is  supposed  to  be  one  half  of  a 
company  ;  my  section  is  but  a  section  of  a  company.  In  the  next  paragraph 
complaint  is  made  about  orders  being  too  long  ;  here  they  are  considered  too 
short — some  people  are  never  satisfied.  Again,  in  quoting  orders  they  should 
be  quoted  correctly  :  the  order  is  **  To  the  right  flank  march,"  and  not  **  Right 
flank  march." 

In  comparing  my  orders  with  Upton's,  Mr.  FuUam  should  have  been  gener* 
ous  enough  to  have  also  taken  one  of  my  short  orders,  **  Deploy,"  by  which  I 
can  deploy  a  company  with  one  word  as  quickly  as  Upton  can,  using  twelve 
words.  Counting  words  in  orders  is,  however,  a  good  deal  like  splitting  straws. 
Orders  are  necessary  to  have  work  performed ;  during  drill  they  are  used  in 
their  entirety,  on  the  field  of  battle  but  seldom.  Recalling  two  famous  orders 
used  on  the  field  of  battle  which  never  appeared  in  a  tactical  book,  will  show 
how  unnecessary  any  discussion  about  orders  is.  '*  A  little  more  grape. 
Captain  Bragg,"  was  longer,  but  accomplished  the  same  result  as  completely 
as  if  the  order  **  Load  with  grape  "  had  been  given.  "  Up,  Guards,  and  at  them  !  " 
did  a  thousand  times  more  good  than  **  Rise,  charge  bayonets,  forward,  double 
time,  march  "  would  ever  do.  As  far  as  making  one  learn  a  new  language  is 
concerned,  did  not  Upton's  cause  such  a  change  ? 

In  regard  to  the  repetition  of  orders  Mr.  FuUam  seems  to  lose  sight  of  the 
fact  that  after  the  company  has  been  deployed  in  line  of  sections,  I  might  wish 
to  deploy  only  one  section  on  account  of  the  nature  of  the  ground  over  which 
the  company  was  advancing.  This  is  the  time  when  the  lieutenant  gives  the 
orders.  There  is  nothing  to  prevent  the  captain  giving  the  order  for  the  whole 
company,  but  I  have  provided  for  the  case  in  which  the  country  might  be  such 
that  the  captain  could  not  possibly  see  all  his  command. 

Deployments  will  always  be  essentially  the  same  in  any  tactics  that  may  be 
written,  and  I  fail  to  see  how  it  is  made  more  difiicult  by  introducing  an  inter- 
mediate step  between  the  company  and  the  group.  If  Mr.  Fullam  had  read 
my  article  carefully  he  would  have  seen  the  object  of  my  developments  in 
Plate  v.,  but,  since  he  wishes  to  arrive  at  mathematical  precision  as  to  distance 
travelled,  let  us  take  these  two  cases — a  front  rank  of  a  group  of  threes  and  a 
front  rank  of  a  set  of  fours :  the  former  deploys  on  the  Thader  (centre  man) ; 
the  latter  on  No.  4.  Deploy  five  paces  to  the  front  each  squad  ;  with  mine  the 
men  walk  7,  5  and  7,  with  Upton's  5,  10,  15,  20  :  20  —  7^  13,  a  gain  for  my 
system  of  13  paces,  or  in  other  words,  deploy  both  and  my  men  will  be  each 
one  13  paces  in  advance  of  Upton's.  Take  now  the  group  of  three  and  the  set 
of  fours ;  the  paces  are  22  and  25,  or  I  have  deployed  and  advanced  three 
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paces  wben  the  others  have  finished  deploying.  (This  is  explained  in  answer 
to  Mr.  Haeseler).  Now  for  the  company.  I  deploy  on  the  centre  group  of 
the  centre  section,  the  other  on  the  right  or  left  set  of  foars.  (I  leave  my 
section  development  oat,  as  it  can  be  used  or  not.)  I  will  take  ray  complete 
company  of  54  men,  allowing  only  48  men  to  the  other.  When  the  latter  has 
deployed,  I  will  have  deployed  and  advanced  70  paces.  Now  I  will  deploy  the 
smaller  company  on  the  centre  skirmisher  and  my  own  company  ;  the  smaller 
company  will  have  the  advantage  of  mine  by  two  paces,  bat  increase  the 
smaller  company  to  the  same  number  of  men  as  mine  and  I  will  be  ahead  by  6 
paces.  The  distances  have  been  computed  by  taking  the  distances  marched 
by  flank  skirmishers  of  each  set  of  men.  Credit  is  not  given  to  the  fact  that 
the  company  can  be  deployed  at  once  to  the  group  line ;  it  is  also  forgotten 
that  in  a  fan  opened  from  the  middle  the  two  outer  sticks  have  just  one  half 
the  distance  to  go  as  if  it  was  opened  on  either  outer  stick.  Not  intending  to 
write  a  tactics,  each  and  every  movement  that  can  be  made  has  not  been  given. 

"To  provide  for  a  special  deployment  in  case  of  surprise  is  to  acknowledge 
the  weakness  of  the  ordinary  method";  this  is  a  new  way  of  looking  at  it. 
It  might  as  well  be  said,  if  our  present  tactics  show  no  deployment  in  case  of 
surprise,  of  what  use  to  think  of  it  ?  I  have  heard  of  ambuscades,  of  sur- 
prises, of  how  men  have  been  shot  down  as  they  stood,  not  having  been  drilled 
as  to  what  to  do  in  such  a  case.  Would  it  not  have  been  well  to  have  had  some 
drill  for  just  such  an  occasion  ?  It  is  by  this  repeated  drill  that  I  desire  to  have 
my  men  so  trained  as  to  be  in  no  danger  of  a  surprise  discomposing  them.  If 
they  know  just  what  to  do  when  the  captain  yells  "  Deploy,*'  are  they  not  better 
prepared  than  if  habituated  to  await  a  longer  order,  having  been  drilled  to 
deploy  by  numbers  and  also  by  fours,  but  no  way  given  in  case  of  surprise  ? 
Better  to  have  a  little  scramble  (for  shelter),  out  of  which  order  will  come, 
than  to  stand  huddled  like  a  flock  of  sheep  waiting  for  some  ofiicer  to  decide 
which  to  use,  numbers  or  fours,  and,  unable  to  stand  the  attack,  rushing  to  the 
rear  with  no  leader  and  no  idea  what  to  do.  Mr.  Fullam  fails  to  see  that  my 
"  artificial  combination,"  as  he  calls  it,  is  only  my  regular  deployment  with 
deployment  to  sections  left  out  He  says  that  only  by  repetition  hundreds  and 
thousands  of  times  can  these  things  be  learned,  yet  he  says  a  few  lines  below, 
''  even  if  the  units  keep  together  (which  is  doubtful  under  such  instructions)  "; 
or  he  praises  and  condemns  in  the  same  breath. 

Mr.  Fullam  may  say  it  is  a  "  fatal  mistake  to  teach  men  to  seek  skelter  until 
after  the  deployment  is  complete,"  but  that  same  teaching  has  saved  many 
valuable  lives  in  Indian  campaigns,  and  I  would  rather  have  my  men  make  the 
*'  fatal  mistake  "  and  live,  than  have  them  stand  in  military  precision  to  be  shot 
to  death  waiting  for  the  development  to  be  completed. 

How  far  did  Mr.  Fullam  deploy  his  company,  and  how  can  he  make  such  an 
assertion  as  he  does,  until  he  has  seen  some  movement  tried  ?  Having  shown 
my  forward  deployments,  in  which  I  think  I  have  the  advantage  over  Upton,  I 
will  now  deploy  two  companies  of  54  men  each.  If  deployed  to  the  left  flank 
I  gain  5  paces  on  the  other,  for  deploying  on  the  centre  man  of  that  group 
one  man  goes  to  the  right ;  if  deployed  to  the  right  flank,  on  the  centre  man  of 
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the  group  I  gain  20  paces,  as  four  of  m)'  men  go  to  the  left  flank  ;  if  deployed 
on  the  centre  skirmisher  I  gain  30  paces,  for  28  men  go  to  the  left  and  25  men 
to  the  right ;  in  the  other,  34  go  to  the  left  and  19  to  the  right.  So  while  Mr. 
Fullam  has  deployed  his  company  I  have  deployed  and  advanced  my  whole 
line  30  paces. 

In  Upton  there  is  no  leadership  in  the  group  and  there  is  no  development 
of  comradeship.  My  surprise  development  having  the  centre  man  as  leader, 
preserves  instead  ^i  preventing  what  I  have  said  in  No.  6 ;  and  although  it  may 
cause  orderly  dispersion  before  the  conflict,  it  may  save  disintegration  during 
the  conflict. 

Mr.  Fullam  proposes  either  to  develop  his  skirmish  line  two  miles  or  there- 
abouts from  the  enemy,  or  to  march  his  full  battalion  up  to  close  range.  I 
desire  to  gradually  diminish  the  size  of  my  target  (making  the  direction  and 
speed  of  movements  somewhat  irregular,  as  required  by  the  Austrian  field 
book),  at  the  same  time  continuing  my  system  throughout.  In  the  former  yoa 
go  from  the  **  plank  of  the  line  or  the  log  of  the  column  "  to  the  individual, 
while  I  try  to  do  it  gradually  and  preserve  my  *'  comradeship  in  groups*'  with 
"a  thorough  command  throughout.'* 

Had  Mr.  Fullam  read  carefully  he  would  have  seen  that  in  no  case  do  I  allow 
a  rank  to  pass  through  another,  nor  does  he  notice  the  words  necessary  in  his 
reference  to  **  even  the  reserve.**  Not  always  do  I  deploy  my  reserve,  only  if 
necessity  calls  for  it.  I  can  always  keep  my  reserve  of  one  or  two  sections  or 
companies  (as  we  refer  to  companies  or  battalions).  I  can  use  either  section 
or  group  as  a  reserve,  while  Upton  uses  fours  from  the  right  or  left.  Having 
the  centre  as  reserve,  I  am  in  nearer  supporting  distance  to  either  flank. 

To  show  that  there  is  no  interpassing  of  ranks,  I  will  quote  a  few  of  my  own 
words :  "  The  advances  when  the  company  is  deployed  will  be  by  rushes  of 
sections.  The  centre  rushes  flrst,  covered  by  the  Are  of  the  right  and  left 
sections,  followed  by  both  the  right  and  left,  or,  if  the  opposing  Are  is  very 
heavy,  by  only  one  section  at  a  time.'*  But  the  flrst  line  is  always  the  flrst ; 
the  second,  the  second  ;  the  third,  the  third  ;  until  **  such  time  when  the  first  can 
no  longer  advance  unaided.**  I  follow  out  in  this  what  Sir  Lumley  Graham 
says,  "the  firing  line  has  to  fight  out  the  battle  through  all  its  stages  to  the 
very  conclusion,  being  supported  in  doing  so  by  the  troops  in  close  order.**  I 
feel  also  that  I  am  justified  in  quoting  Sir  Lumley  Graham,  as  my  advance  would 
not  minimize  their  own  fire  and  would  not  favor  the  enemy's  damage  nearly  so 
much  as  the  present  system  of  advance  in  the  skirmish  line,  in  which  there  is 
a  continual  interpassing;  Nos.  i  and  3  firing  as  Nos.  2  and  4  advance  and 
vice  versa. 

In  the  summing  up  I  would  like  to  say,  (i)  that  the  system  I  have  presented 
has  been  carefully  thought  out,  that  it  is  not,  as  Mr.  Fullam  thinks,  but  little  con- 
sidered. The  plan  was  conceived  several  years  ago,  and  was  only  finally 
presented  when  I  saw  no  one  else  seemed  to  take  sufficient  interest  in  the 
subject,  and  so  I  thought  I  would  start  the  ball  rolling.  In  marching  in 
column  of  fours  I  have  many  times  observed  that  the  file  closers  have  to  press 
into  the  column,  and  in  the  usual  but  preposterous  march  round,  the  column 
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(A  threes  wonid  work  moch  better  in  the  narrow  gangways.  I  think  that  mf 
system,  if  experimented  with,  would  develop  an  increase  of  flexibility  instead 
of  a  loss,  (2)  My  method,  I  think,  more  nearly  approaches  the  points  I  hare 
selected  as  my  guides,  than  any  we  have  in  ose,  and  altboogh  my  points  may 
be  turned  against  it,  they  have  not  done  it  any  harm.  Upton  himself  recognized 
the  fact  that  his  tactics  were  not  such  as  they  should  be,  and  at  the  time  of  his 
death  was  revising  them.  (3)  I  have  discussed  before.  (4)  Mr.  Fullam  has  not 
considered  No.  3  of  my  points,  in  which  I  have  desired  **  a  general  principle  for 
advancing  into  action,  which  would  apply  to  all  bodies  of  men,  large  or  smetll^ 
so  as  to  maintain  cohesion  from  the  highest  officer  down  to  the  single  private." 
I  think  I  have  met  the  modern  requirements  in  my  plan,  although  I  may  not 
deploy  my  men  quite  as  Mr.  Fullam  would  desire.  I  achieve  the  same  resnlt 
of  getting  my  men  into  the  firing  line,  while  I  keep  them  under  a  system  of 
command  all  the  time.  I  have  a  *'  direct  movement,"  while  I  can  manoeuvre 
my  men  if  necessary,  and  my  men  are  more  ''free  to  push  forward,  as 
required,  according  to  the  ground."  Distances  can  always  be  changed  at 
will,  and  have  to  be  left  to  the  commanding  officer.  I  do  not  violate  my  own 
points,  but  Mr.  Fullam  has  in  many  cases  read  between  the  lines  without 
seeing  what  was  above  or  below.  My  plan  of  three  still  exists ;  I  give  one 
third  to  each  line  because  I  think  the  distribution  to  the  different  lines  will 
have  to  be  changed  as  the  machine  and  repeating  arms  come  into  more 
general  use. 

In  regard  to  the  defenses  against  cavalry,  Mr.  Fullam  puts  words  into  my 
mouth  that  I  did  not  know  were  there.  I  do  not  intend  to  rally  my  compa- 
nies so  as  to  form  an  echelon  of  companies,  for  I  have  said  **  that  the  day  of 
rallying  by  companies  is,  I  think,  over."  I  had  my  brigade  standing  in  column 
of  companies,  threatened  by  an  attack,  and  this  is  the  formation  I  would  prefer, 
as  it  is  easy  to  make.  If  my  men  were  deployed  in  sections  or  groups  I  would 
receive  my  attack  in  them.  Artillery  does  not  generally  accompany  infantry, 
but  is  employed  on  commanding  eminences ;  cavalry  will  seldom  charge  up 
hill ;  infantry  acting  as  a  support  for  artillery  will  therefore  be  comparatively 
safe  from  calvary.  If  a  strong  skirmish  line  can  be  thrown  out,  the  cavalry 
will  hesitate  a  moment  before  charging  in  between  two  fires ;  if  they  attempt 
to  sweep  out  the  skirmish  line,  the  main  body  will  most  likely  decimate  them. 
I  am  sorry  that  Mr.  Fullam  regards  my  formation  and  subsequent  movements 
*'long  and  rather  intricate,"  when  they  consist  of,  in  one  case,  a  "forward 
march  "  of  three  companies  and  a  ••  right  half  wheel "  for  six ;  for  the  other 
case,  an  "  about  face  "  and  "  left  half  wheel  "  for  three,  followed  by  an  advance 
and  the  same  **  right  half  wheel "  for  six.  Since  this  is  a  long  and  intricate 
mancruvre,  it  may  account  for  Mr.  Fullam  not  getting  a  good  idea  of  my 
paper,  in  which  some  of  the  points  are  rather  more  intricate. 

Ensign  F.  J.  Haksblbr,  U.  S.  N.* — There  is  no  doubt  but  that  our  tactics 
need  modification  and  adjustment  to  suit  the  magazine  rifle  and  the  more  rapid 
movements  required  in  the  manceuvres  of  the  present  day,  but  at  the  same 

*  iMtnKtor,  Dcpftrtment  of  Ordnance  and  Gunnery,  U.  S.  NaTal  Academy. 
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time,  if  such  modification  or  change  is  to  be  made,  it  should  be  of  such  a  char- 
acter, if  possible,  as  either  to  cause  little  or  no  confusion  in  the  existing  forma- 
tions, or  such  that  the  complete  organization  and  system  be  entirely  renewed. 

It  is  evident  that  if  the  former  can  be  done  it  will  be  much  the  better,  and  to 
that  end  any  change  that  will  tend  to  cause  confusion,  by  having  the  proposed 
nianceuvre  similar  to  the  one  in  use  and  yet  different  in  the  minor  details,  such 
as  orders,  etc.,  should  be  discouraged.  If  the  present  system  of  Upton's  were 
not  in  use  and  I  were  asked  my  opinion  of  Lieutenant  Mahan's  paper,  I  should 
say  that  it  was  a  most  excellent  idea ;  but  as  it  is,  I  wish  to  call  attention, 
briefly,  to  the  similarity — in  fact,  sameness  of-  the  method  proposed  and  the 
one  now  in  use,  and  further,  that  where  there  is  any  minor  difference  it  is  in 
favor  of  Upton's. 

Before  doing  so,  let  me  show  that  the  present  organization  adapts  itself  to 
the  particular  points  quoted  by  Lieutenant  Mahan : 

**  ist.  A  simplification  of  the  formations,  giving  the  utmost  freedom  of  move- 
ment, and  developing  an  individual  order." 

Our  formation  is  based  on  a  unit  of  four.  This  unit  can  be  handled  by  itself, 
with  one,  two,  or  any  number  of  similar  units,  and  can  be  subdivided  into  half 
units,  and  further,  into  individuals.  It  further  admits  of  changing  the  unit  of 
four  into  one  which,  while  acting  as  a  unit  of  four,  contains  eight  men,  very 
aptly  called  groups  by  Lieutenant  Mahan,  which  is  similarly  capable  of  being 
massed  with  other  groups  or  units,  or  of  being  subdivided  into  individuals. 
This  is  likewise  done  in  the  system  suggested,  with  the  exceptions  that  three 
is  used  as  the  unit,  and  further,  that  the  unit  cannot  be  subdivided  into  half 
units,  which  is  sometimes  convenient. 

**6th.  In  addition,  a  thorough  command,  a  development  of  comradeship 
in  small  groups,  giving  rallying  power  to  small  parties." 

This  is  likewise  attained  by  the  Upton  system,  as  the  march  in  groups  (fours) 
and  the  deployment  and  rallying  by  fours  give  the  results  desired. 

Lieutenant  Mahan  begins  with  the  individuals  and  drills  them  at  setting  up 
drills,  the  facings,  etc. ;  he  then  drills  them  as  units,  then  as  groups,  then  sec- 
tions, companies,  and  finally  battalion  or  brigade.  In  the  present  day  we  do 
the  same  thing,  with  the  exception  of  having  four  as  our  unit  instead  of  three. 

In  the  proposed  organization  the  men  have  no  numbers  to  remember;  they 
are  simply  men,  standing  as  regards  certain  centre  men,  and,  as  the  author 
seems  to  make  a  point  of  this,  let  me  call  attention  to  the  fact  that  they  must 
remember  what  position  is  occupied  by  them.  No.  i  must  not  remember  that 
he  is  No.  i,  but  he  must  remember  that  he  is  on  the  right  of  the  centre  man, — 
or,  if  the  men  are  so  drilled  that  they  will  always  have  the  same  positions,  and 
will  rally  always  by  instinct  in  a  certain  direction,  and  should  happen  to  be 
faced  to  the  rear,  what  would  result?  No,  I  doubt  very  much  the  efficiency  of 
not  having  the  men  required  to  have  numbers.  In  the  present  system  the  front ' 
rank  men,  with  the  exception  of  one  in  every  four  who  stands  fast,  deploy  and 
rally  in  the  same  direction^  while  in  the  proposed  scheme  one  third  stand  fast, 
one  third  rally  in  one  direction,  and  the  remainder  in  the  other.  Again,  when 
in  company,  in  case  of  assembling  during  battle,  if  one  of  the  men  on  the  right 


380  THREE  CONSIDERED  AS  A  TACTICAL  UNIT. 

of  the  company  were  missing,  all  the  restwould  be  out  of  their  regular  places, 
and  then  our  original  No.  i  has  to  remember  that  now  he  is  on  the  left  of  the 
centre  man  and  rallies  to  the  right,  instead  of  being  on  the  right  of  the  centre 
man  and  rallying  to  the  left.  Would  it  not  be  much  better  to  stick  to  the 
present  system  even  if  three  should  be  adopted  as  the  tactical  unit  and  count 
off  ?  How  much  easier  for  instructors  and  recruits  it  would  be  to  say  that  No. 
1  obliques  to  the  right  and  front,  No.  2  proceeds  directly  to  the  front,  and  No. 
3  obliques  to  the  left  and  front  in  the  deploy,  than  to  go  into  such  general 
terms  as  the  centre  man,  the  man  on  the  right  of  the  centre  man,  and  the  man 
on  the  left  of  the  centre  man.  No  better  illustration  of  how  simple  the  number 
system  is  can  be  had  than  that  Lieutenant  Mahan  uses  the  numbers  i,  2,  and 
3  in  his  explanations,  saying  that  No.  2  is  always  the  centre  man,  etc. 

The  units  and  groups  being  the  same  as  those  in  present  use,  we  pass  to  the 
sections,  which  comprise  three  groups  each,  and  that  is  simply  the  same  as 
though  our  platoons  were  limited  to  a  certain  number  of  fours,  which  they  could 
be  if  deemed  advisable.  Here  let  me  call  attention  to  a  violation  of  the 
first  point  quoted  by  Lieutenant  Mahan.  If  a  section  marches  in  column  of 
groups,  the  distance  between  the  breast  of  one  man  and  the  back  of  the  man  in 
front  of  him  will  be  only  21  inches  (in  column  of  fours  it  is  32  inches),  and,  as 
the  length  of  the  direct  step  is  30  inches,  it  will  necessitate  what  is  commonly 
known  as  lock  step  marching,  which  is  very  tiresome  to  the  men. 

The  modification,  then,  in  the  organization  comes  in  the  company,  which  is 
divided  into  three  platoons  or  sections  ;  the  first  lieutenant  being  in  charge  of 
the  right  section,  the  second  lieutenant  in  charge  of  the  left  section,  and  no  one 
in  particular  in  charge  of  the  centre  section.  This  organization  gives  a 
company  front  of  108  men  on  the  skirmish  line  in  time  of  war,  which,  with 
intervals  of  five  yards,  would  make  it  extend  over  540  yards,  about  one  third 
of  a  mile,  which  would  be  rather  a  white  elephant  on  the  hands  of  a  captain 
with  two  officers,  even  provided  neither  of  them  were  shot  down  early  in  the 
engagement.  They  may  have  to  be  assembled  and  transferred  suddenly  some- 
where else  ;  the  survivors  come  together,  the  middle  men  are  no  longer  middle 
men,  and  the  first  lieutenant  happens  to  be  shot 'down  and  some  one  else  must 
count  them  off,  both  of  which  incidents  (they  can  hardly  be  called  accidents) 
will  cause  delays — while  the  assembly,  according  to  the  present  tactics,  will 
admit  of  counting  fours  and  marching  off  at  once  whether  the  first  lieutenant 
or  any  lieutenant  or  file-closer  is  there,  and  in  addition,  a  company  can  count 
fours  in  less  time  than  an  officer  can  divide  off  into  groups  of  three  files  each. 

The  manoeuvres  of  the  units  in  the  different  marchings  by  the  fianks  and  to 
the  rear  are  the  same  as  at  present  used,  as  is  also  the  deployment  of  the  groap, 
with  the  exception  that  it  is  made  on  No.  2  instead  of  No.  4.  This  is  an  error, 
since  it  will  take  one  quarter  longer  time  than  necessary  to  deploy  a  group  of 
men,  or,  in  other  words,  deploying  a  group  on  No.  2  front  rank  will  take  the 
same  time  as  deploying  a  complete  four  (eight  men)  on  No.  4  front  rank,  inas- 
much as  No.  3  of  the  rear  rank  of  the  group  will  have  20  yards  to  go  to  the 
left;  hence  the  inadvisability  of  using  No.  2  as  the  centre  man  is  apparent. 

This  being  the  only  difference  in  the  deployment  of  the  group  from  that  ol 
Upton,  it  would  hardly  do  to  make  such  a  change  in  our  tactics. 
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The  sections  are  drilled  in  the  same  manner  as  the  platoons  or  companies 
are  at  the  present  day,  and  all  the  manoeuvres  and  deployments,  made  accord- 
ing to  the  proposed  drill,  can  be  and  are  executed  according  to  Upton's  tactics. 
In  the  battalion  the  only  difference  discernible  is  that  after  the  battalion  has 
deployed  into  companies,  with  intervals,  as  is  done  by  Upton  (Art.  332,  page 
135),  the  companies  are  subdivided  into  sections  before  deploying  into  groups. 
In  my  opinion  this  is  an  error,  as  it  necessitates  half  of  each  section  except 
the  centre  section  going  twice  over  the  same  ground. 

The  deployment  from  column  of  groups  forward  into  skirmish  line  is  an 
excellent  one,  and  could  be  done  according  to  Upton's  tactics  if  it  were 
authorized  by  the  Adjutant-General,  as  it  is  a  perfectly  similar  manoeuvre  to 
"  In  single  rank,  left  front  into  line,"  and  could  be  so  executed,  substituting 
the  words  "In  skirmish  line  (so  many  yards  interval)"  for  **In  single  rank." 
The  deployments  to  the  rear  can  be  executed  by  wheeling  the  battalion  about  by 
fours,  which  will  take  but  little  more  time  than  the  about  face,  as  the  file-closers, 
lieutenants,  and  others,  would  have  to  be  ordered  to  the  rear  before  the  deploy- 
ment was  made.  In  addition  to  the  fact  that  all  the  manoeuvres  prescribed  in 
the  above  paper  can  be  and  have  been  done  according  to  Upton,  the  deploy- 
ment forward,  or  to  the  rear,  by  the  numbers  is  not  possible^  as  the  men  have  no 
numbers.  This  formation  of  the  skirmish  line  I  consider  as  being,  if  not  the 
most  important,  one  of  the  most  important,  as  then  the  number  of  officers  per 
yard  front  of  fighting  line  is  very  much  increased,  and  no  company  is  dispro* 
portionally  weakened  by  any  particularly  heavy  loss  on  the  skirmish  line.  In 
addition  to  that,  as  one,  two,  three,  or  more  lines  can  be  formed  without  any 
intricate  manoeuvring,  and  the  necessity  of  having  skirmishers  thrown  out  in 
such  a  formation  that  they  can  be  quickly  relieved  or  assisted  seems  to  be  a 
well  recognized  matter,  it  would  seem  to  be  of  too  much  value  to  be  neglected. 

There  is  another  point  in  which  I  must  differ  from  Lieutenant  Mahan,  and 
that  is  in  his  method  of  rallying.  Rallying,  when  deemed  advisable,  has  a 
two-fold  object,  to  cause  demoralization  in  the  enemy's  ranks,  and  to  have  a 
formation  that  will  protect,  by  the  bayonet,  from  the  sabre  of  the  cavalry.  It  has 
the  disadvantages  that  the  target  presented  by  the  group  to  the  revolver  of 
the  cavalry-man  is  much  larger,  and  the  chances  of  some  one  of  the  group 
being  hit  very  much  greater  than  when  deployed,  and  also  that  valuable  time 
is  lost  in  the  rallying  and  deploying,  during  which  the  body  is  more  exposed. 
Lieutenant  Mahan  suggests  that  the  rally  shall  be  used,  and  that  as  soon  ZBone 
volley  is  fired  the  group  or  unit  deploys.  Of  what  use  is  a  magazine  gun  if  it 
is  not  to  be  used  on  such  an  occasion,  and  what  demoralization  would  a  volley 
of  three  or  six  rifle  shots,  even  if  fired  together,  carry  into  a  body  of  cavalry- 
men when  on  a  charge  ?  If  men  must  rally,  let  them  fire  as  rapidly  as  possible 
in  volleys,  and  as  long  as  possible,  and  if  they  can  thus  turn  a  charge  it  will 
be  time  enough  to  think  of  deploying.  I  do  not  pose  for  a  tactician,  but  I  do 
think  that  the  open  order  formation,  the  men  being  armed  with  magazine  rifles, 
will  stop  any  ordinary  cavalry  charge. 

It  has  occurred  to  me  that,  judging  from  the  manner  in  which  the  different 
evolutions  are  performed,  Mr.  Mahan  has  intended  to  follow  Upton  as  closely 
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as  possible,  and  with  that  view  has  made  the  evolotions  the  same.  We  then 
would  have  the  qaestion  redaced  to  whether  there  are  any  sach  glaring  defects 
in  the  system  that  has  foar  as  a  unit  as  to  make  it  necessary  to  adopt  some  other 
number,  and  farther,  whether  the  adoption  of  three  as  a  unit  would  obriate 
those  defects.  This  change  would  cause  a  vast  amount  of  confusion  in  the 
service,  and  furthermore,  would  differ  from  the  Army,  and  as  far  as  I  can  see 
would  be  of  no  benefit  or  tend  in  any  way  to  increase  our  efficiency  as  a 
military  organization. 

The  artillery  at  present  conforms  to  the  infantry,  the  battalion  being  divided 
into  an}^  number,  usually  four,  of  batteries,  the  batteries  into  two  platoons,  and 
the  platoons  into  two  sections. 

If  it  were  desired  to  carry  the  comparison  of  the  unit  to  the  fleet,  we  have 
four  divisions,  the  van,  centre,  rear,  and  reserve  divisions ;  but  why  skirmish 
drill  should  be  connected  in  any  way  with  the  manoeuvring  of  ships  I  fail  to  see. 

Lieutenant  D.  H.  Mahan. — In  all  tactics  there  is  a  general  sameness,  but  I 
am  not  so  sure  that  the  odds  are  all  in  favor  of  Upton  and  against  mine,  as  Mr. 
Haeseler  says.  I  have  not  held  that  Upton's  did  not  possess  some  of  the 
requirements  of  my  first  point ;  but  let  me  call  Mr.  Haeseler's  attention  to  one 
point  of  which  Mr.  Fullam  complained  in  his  discussion,  **  the  wheel  about  by 
fours."  On  one  occasion  I  saw  a  battalion  so  mixed  up,  by  a  wheel  about  and 
two  or  three  subsequent  orders,  that  it  was  considered  best  to  break  ranks  and 
reform  the  companies.  (During  this  part  of  the  manceuvre  point  No.  i  was 
fully  carried  out)  This  may  be  simple,  but  I  fail  to  realize  it.  By  my  system 
the  men  face  about  and  manceuvre  in  exactly  the  same  way  as  before  ;  besides, 
it  makes  no  difference  to  me  where  my  men  may  stand  as  long  as  there  are  three 
left  to  drill,  consequently  there  is  no  chance  for  such  confusion  as  I  have  quoted. 

Again,  in  developing  my  section  (or  company)  I  can  deploy  all  my  front  rank 
— or  a  part  of  it — and  my  system  still  continues.  Upton  deploys  Nos.  i  of  the 
front  rank  and  his  system  of  fours  (claimed  by  Mr.  Haeseler  as  existing 
throughout)  is  broken  up.  My  deployment  can  be  assembled  in  small  groups, 
no  matter  how  they  deploy.  Let  Upton  deploy  Nos.  i  and  3  and  desire  to 
rally  them  in  small  groups,  can  you  do  so  ?  No  ;  you  have  to  rally  either  on 
the  right  or  left  skirmishers,  for  there  is  no  designated  centre  skirmisher,  and 
in  making  this  rally  the  men  have  to  traverse  a  good  distance  of  country,  from 
one  end  of  the  line  to  the  other,  and  then  present  a  large  target  to  the  enemy, 
with  several  of  the  men  well  tired  out  after  a  spin  of  from  80  to  115  yards. 
There  is  the  utmost  freedom  of  movement  in  this  also. 

Mr.  Haeseler  quotes  my  6th  point  in  favor  of  Upton;  but  after  fours  have 
been  deployed,  who  looks  out  for  the  set  of  fours  in  case  the  lieutenant  and 
non-commissioned  officers  have  been  disabled  ?  What  comradeship  is  devel- 
oped when  you  deliberately  break  it  up  by  deploying  by  the  numbers  ?  There 
is  none,  and,  being  deployed  by  numbers,  there  is  no  rallying  power  to  small 
parties.  In  my  system  there  is  command  throughout,  no  matter  how  you 
deplete  the  company,  group  or  section.  Until  there  are  but  two  left,  the 
system  and  command  is  complete  throughout.    There  is  always  rallying  power 
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in  small  groups,  since  my  system  of  threes  is  never  broken  op,  although 
Upton's  system  of  four,  which  Mr.  Haeseler  says  prevails  throughout,  does  not 
in  this  instance. 

There  is  no  necessity  for  dividing  my  unit  into  halves,  as  I  cannot  see  where 
two  men  could  be  of  more  use  than  three,  and  the  odd  man  might  decide.  I  do 
not  believe  in  having  numbers  if  it  can  possibly  be  avoided,  and  had  I  been 
writing  a  tactics  no  numbers  would  have  been  used.  It  is  usual  to  make  expla- 
nations as  simple  as  possible  in  an  address  delivered  before  a  society ;  the 
members  of  the  Institute  having  been  accustomed  to  using  numbers,  it  made 
the  subject  more  easily  understood  than  if  I  used  right,  left,  and  centre,  as  I 
have  done  in  the  remainder. 

It  is  very  easy  to  compare  my  divisions  of  companies  with  Upton's,  but  the 
words  '*  as  though  "  say  a  great  deal,  nearly  as  much  as  **  iL"  Again,  in  reference 
to  the  lock  step  so  dreaded  by  Mr.  Haeseler,  he  forgets  that  **  route  step  "  is 
the  general  gait  on  the  march ;  distances  are  not  kept  intact  On  the  battle 
field  no  step  taken  by  one  man  will  interfere  with  any  one  in  front  of  him.  The 
cadets  here  march  in  column  of  twos  with  a  very  quick  step  and  do  not  seem 
to  feel  it  tiresome. 

Quoting  Mr.  Haeseler's  words  italicized,  **  no  one  in  particular.*'  Again  Mr. 
Haeseler  has  not  read  my  paper  carefully,  or  wilfully  ignores  it.  If  he  had 
read  carefully  and  remembered  other  parts  besides  what  his  attention  was  on 
for  the  moment,  he  would  have  noticed  in  the  section  deployment  these  words  : 
"the  lieutenant  in  charge  of  section,  while  commanding  all,  looks  out  princi" 
pally  for  the  centre  group.^*  He  must  have  known  that  by  my  system  it  is 
necessary  only  to  interpolate  words  (always  increasing  one  step)  to  suit  all 
cases,  as  :  "the  captain  in  charge  oi company,  while  commanding  all,  looks  out 
principally  for  the  centre  section,**  He  must  have  seen,  but  failed  to  grasp,  many 
points  in  my  address,  as  further  on  I  say,  **  the  captain  and  lieutenants  .... 
over  the  sections." 

Knowing  that  a  company  extended  would  be  rather  a  white  elephant,  by  my 
system  I  have  resolved  Mr.  Haeseler's  white  elephant  into  three  intelligent  but 
smaller  animals,  easily  guided  by  a  lieutenant,  which  is  something  Mr.  Haeseler 
does  not  do ;  he  prefers  to  bind  in  his  elephant's  trunk  and  tail  and  to 
hunch  up  his  back,  or  in  other  words,  he  prefers  to  keep  his  men  closer  together 
and  in  more  ranks,  presenting  a  better  target  to  the  enemy  simply  so  that  the 
captain  can  have  entire  control.  Is  this  developing  a  thorough  command 
throughout  even  to  small  parties  ?  And  then  the  idea  of  assembling  and  count- 
ing off  by  fours  on  the  battlefield  ! 

I  have  shown  in  my  discussion  of  Lieutenant  Fullam's  paper  that  I  have 

gained  13  paces  per  man  in  the  advance  of  the  front  unit  of  three,  as  against 

the  front  rank  of  fours.     Let  us  now  consider  what  Mr.  Haeseler  says  on  the 

subject  of  both  ranks.     The  movements  of  each  man  by  paces  are  about  as 

follows : 

Upton,  By  threes. 

No.  I  front  rank,  20  paces.  Right  front  rank,    7  paces. 

No.  2     "        **       15      «•  Centre    •«       "        5     •« 

No.  3     ••        '•       10     «*  Left        «*        «*        7     " 
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Upton,  By  threes. 

No.  4  front  rank,  5  paces.  Right  rear  rank,  22  paces. 

No.  I  rear  rank,  10     "  Centre    "        "     20     " 

No.  2     "        "      15    "  Left        "        ••    22     *• 
No.  3     •*        *•      20     " 
No.  4     *«        *♦      25     " 

or  three  paces  in  favor  of  my  system.  So  that  I  can  move  my  men  each  three 
more  paces  forward  by  the  time  Mr.  Haeseler  has  finished  his  deployment, 
consequently,  all  things  being  equal,  my  men  will  be  three  paces  nearer  the 
enemy  than  Mr.  Haeseler's  men.  He  does  not  mention  the  fact  that  Uptoo,  in 
his  deployment  in  groups,  marches  over  a  certain  amount  of  ground,  then,  when 
they  deploy,  three  men  in  every  set  of  fours  (except  the  one  moving  forward) 
have  to  retrace  their  steps  ;  that  is  almost  one  half  of  the  whole  instead  of  half 
of  two-thirds  as  in  mine.  Also  my  deployment  can  be  without  this ;  and  if  I 
deploy  at  once  by  groups,  my  gain  as  to  paces  increases  over  Mr.  Haeseler's. 
To  go  a  step  further  in  the  mathematical  line  for  the  benefit  of  both  Mr.  Haes- 
eler and  Lieutenant  Fullam  :  after  deploying  as  above,  let  the  two  rally,  mine 
on  the  centre  front  rank  leader,  Mr.  Haeseler*s  on  No.  4  front  rank.  The  dis- 
tances for  my  men  will  be  S  +  5+  10+  15+  20  paces,  equal  to  55  paces  ;  for 
Mr.  Haeseler's  men,  5+  io-|-i5  ^^^  5~i~  io~t~  ^S+^o  paces,  equal  to  80  paces. 
Now  deploy ;  Mr.  Haeseler*s  men  have  moved  160  paces  and  my  men  only 
no  paces,  a  clear  gain  of  50  paces  of  work. 

It  is  not  my  intention  to  have  my  file  closers  pass  through  the  ranks  ;  it  is 
unnecessary  with  carefully  drilled  troops,  as  the  march  is  never  long  to  the 
rear.  If  necessary  they  can  be  ordered  to  the  rear,  passing  through  at  sergeants' 
positions. 

As  to  the  formation  of  the  skirmish  line  by  numbers,  I  do  not  like  it,  as  I 
have  said  before,  on  account  of  there  being  no  essence  of  command  nor 
comradeship.  Mr.  Haeseler  seems  to  think  that  a  large  number  of  officers  is 
necessary  on  the  skirmish  line.  Never  more  than  one  officer  to  18  or  36  men 
is  necessary,  and  that  is  my  allowance.  Mr.  Haeseler  also  forgets  that  I  can 
throw  out  three  lines  from  one  company  if  necessary,  and  these  will  each  cover 
a  space  varying  from  90  to  180  paces,  with  any  desired  distance  between  lines, 
and  in  each  of  my  lines  my  system  is  complete,  while  the  system  of  fonrs 
ceases  to  exist.  I  am  sorry  to  see  Mr.  Haeseler  put  himself  in  opposition  to 
such  an  authority  as  Sir  Lumley  Graham,  who  says,  **The  firing  line  [skirmish 
line  according  to  Mr.  Haeseler]  has  to  fight  out  the  battle  through  all  its 
stages  to  the  very  conclusion.*'  And  again,  as  one  of  the  general  principles 
universally  accepted  by  three  of  the  great  continental  powers,  I  will  quote  (7): 
"A  tactical  body  once  thrown  into  a  firing  line  on  the  offensive,  cannot  be 
relieved  ;  its  remnants,  great  or  small,  will  remain  in  the  firing  line  to  the  end 
of  the  action."  There  is  nothing  said  about  relieving  here,  but  just  the  oppo- 
site, and  the  work  from  which  these  words  are  quoted  is  an  analysis  of  the 
tactics  employed  by  the  German,  French,  and  Austrian  armies.  This  is  his 
conclusion,  after  a  careful  study  of  the  tactics  of  three  great  nations, expressed 
for  the  benefit  of  a  fourth  great  nation  ;  whence,  then,  does  this  "well  recog-> 
nized"  matter  come  ? 


THREE  CONSIDERED  AS  A  TACTICAL  UNIT.  385 

How  Mr.  Haeseler  can  say  that  my  rally,  when  I  do  allow  it,  will  present  a 
larger  target  than  the  rally  by  fours,  I  cannot  understand.  By  my  rally  three  or 
six  men  come  together  ;  in  his  rally,  eight  men,  or,  to  say  the  least,  four.  In 
fact,  all  my  thoughts  hare  been  against  the  rally.  I  say  the  rally  might  be 
made,  not  shall,  as  Mr.  Haeseler  makes  me  say ;  and  I  even  quote,  **  good  infantry 
need  not  fear  the  attack  of  cavalry,  even  if  in  open  order,"  so  Mr.  Haeseler 
again  misquotes  me  by  speaking  of  the  rallies  to  which  he  refers  as  though  I 
intended  them  against  cavalry.  I  say,  **  if  it  is  desired  to  concentrate  fire  on 
any  one  j/^/,"  and  I  also  say  to  deploy  on  delivering  their  volley,  *'  unless  under 
cover."  It  would  be  suicidal  to  keep  men  together  under  the  fire  of  such  a 
gun  as  the  Maxim,  but  it  might  be  necessary,  for  a  moment,  to  concentrate 
the  fire  on  some  one  of  the  enemy's  guns.  I  also  quote,  "  Good  infantry  need 
not  fear  the  attack  of  cavalry,  e?en  if  in  extended  order.  As  a  general  rule 
they  should  be  able  to  maintain  the  formation  in  which  they  happen  to  be  when 
threatened.     To  do  otherwise  would  only  be  to  play  the  enemy's  game."    And 

again,  **  There  is  one  evolution  that  should  not  be  attempted rallying 

by  companies  to  resist  cavalry."  So  how  Mr.  Haeseler  worked  in  his  cavalry 
I  do  not  know.  Mr.  Haeseler  judges  wrongly  when  he  thinks  my  intention  bat 
been  to  follow  Upton  as  closely  as  possible.  My  deployments  are  different 
from  Upton's,  while  I  can  deploy  as  Upton  does,  except  as  to  numbers,  and  as 
I  have  shown,  more  quickly.  I  have  my  company  differently  divided  from 
Upton,  but  I  can  drill  it  the  same  as  Upton  drills  a  company.  His  plea  that 
this  change  would  cause  confusion  is  not  a  good  one,  as  that  confusion  is  bound 
to  come  if  we  would  not  differ  from  the  army,  as  a  change  in  our  tactics  is 
coming. 

That  Mr.  Haeseler  may  fail  to  see  how  skirmish  drill  is  in  any  way  connected 
with  ships  I  can  readily  understand,  as  nothing  is  said  in  reference  thereto,  but 
this  is  only  one  more  instance  of  misquoting. 

Lieutenant  L.  W.  V.  Kbnnon,  Sixth  Infantry,  U.  S.  A.*In  submitting  the 
following  remarks  by  way  of  discussion  of  Lieutenant  Mahan's  system,  I  shall 
confine  myself  simply  to  its  application  to  the  infantry  arm  of  the  service. 

In  developing  his  ingenious  system  of  drill  he  has  evidently  been  governed 
to  a  great  extent  by  the  principles  enunciated  in  Colonel  Macdonald's  lecture. 
In  these  principles  he  has  found  a  statement  of  the  conditions  to  be  fulfilled 
in  any  effective  system  of  infantry  drill  adapted  to  *'  modem  requirements." 
He  has  attempted  to  develop  a  system  which  shall  fulfill  these  conditions, 
and  that  he  has  succeeded  in  doing  so  cannot  be  questioned.  The  importance 
of  closely  scrutinizing  these  conditions,  the  foundation  upon  which  his  system 
is  built,  is  therefore  manifest. 

Colonel  Macdonald  objects- to  the  "present  style  of  drill "  because  it  Is  not 
applicable  to  the  fighting  of  battles  under  existing  conditions,  and  proposes 
an  **  interval  order,"  in  which  men  can  be  drilled  **  to  as  great  steadiness  and 
accuracy  of  movement  as  they  ever  have  been  bronght  in  close  files.  Troops,*' 
he  continues,  "should  be  trained  to  move  as  accurately,  as  strictly, and  as 
firmly  in  discipline  in  open  order  as  they  now  do  in  close  files.    The  hard 
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and  fast  line  which  now  separates  the  parade  drill  from  the  practical  exercise 
should  be  remoTed,  and  rapid  and  frequent  change  from  one  to  the  other  should 
be  a  distinct  feature  of  the  training." 

The  use  of  the  words  •* open,*"*  extended,"  "interval,"  or  "dispersed,"  as 
applied  to  an  order  of  battle,  is  believed  to  be  entirely  misleading,  and  to 
express  a  complete  misconception  of  the  character  of  the  fighting  line  of 
infantry  troops  on  the  field  of  battle.  The  idea  that  such  troops  when  engaged 
in  battle  mast  form  a  line  of  skirmishers  in  the  ''interval  order,"  is  one  which 
at  this  day  is  confined  to  those  nations  only  which  have  had  no  recent  war 
experience.  It  is  an  idea  which  has  taken  deep  root  in  this  country,  where  a 
faolty  and  inadequate  system  of  drill  has  fostered  and  conserved  it.  General 
Upton  fully  appreciated  this  fact,  and  realized  that  the  weakness  of  his  system 
lay  in  its  battle  formations. 

His  tactics  evidently  presumes  an  attack  in  a  double  rank  **  line  of  battle  " ; 
skirmishers  were  to  be  employed  **  to  clear  the  way  for  the  main  body,"  '*  to 
annoy  the  enemy  and  exhaust  his  fire  before  the  main  attack,  or  to  pursue  him 
promptly  after  a  repulse."  It  is  prescribed  that  '*  every  company  of  skirmishers 
has  a  small  reserve^  whose  duty  is  to  fill  vacant  places  and  to  furnish  the 
line  with  cartridges."  These  objects  would  perhaps  be  attained  by  a  skirmish 
line  with  the  intervals  of  five  yards  which  Upton  places  between  the  individ- 
uals composing  it,  but  it  was  not  intended,  nor  could  it  reasonably  be  expected, 
that  such  a  line  could  of  itself  win  a  battle. 

The  Prussian  tactics  devised  in  1847  was  based  on  the  same  ideas  of  the 
uses  of  skirmish  lines,  but  their  system  was  such  that  it  lent  itself  more  readily 
to  the  requirements  of  actual  service  than  ours,  and  it  contained  the  germs  of 
a  practical  system  which  has  been  developed  by  the  experience  of  1866  and 
1870-1. 

It  was  found  impossible  to  bring  troops  in  column  or  in  line  to  a  direct 
attack;  the  skirmish  line  alone  could  fire,  and  soon  it  became  evident  that  this 
fire  was  of  the  utmost  importance  in  determining  the  result.  The  fire  of  a  line 
of  troops  in  interval  order  was  found  to  be  insufficient  to  accomplish 
decisive  results,  and  in  order  to  obtain  the  maximum  amount  of  fire  action 
the  skirmish  line  was  increased  in  strength  until  it  contained  as  many  men  as 
could  be  placed  in  it  and  still  allow  every  man  sufficient  space  in  which  to  use 
his  weapon.  This  was  the  only  limit  to  the  number  of  men  placed  in  the 
skirmish  line.  It  is  not  therefore  an  "  extended,"  "  dispersed,"  "  interval "  or 
"  open  "  order  line  at  all,  but  an  individual  order  in  which  every  man  within 
certain  limits  had  complete  freedom  of  action. 

The  German  authorities  think  that  one  man  to  every  running  yard  of  front 
occupied  by  the  firing  line  will  produce  the  maximum  amount  of  fire  action. 
The  French  prescribe  that  **  when  it  becomes  necessary  to  begin  firing,  vigorous 
action  is  required  with  a  number  of  rifles  sufficient  to  obtain  an  appreciable 
result  in  little  time.  .  .  A  rifle  must  be  placed  wherever  it  can  be  usefully 
employed.  .  .  Consequently,  when  on  the  offensive  at  the  moment  of  open- 
ing fire,  the  men  are  placed  with  intervals  of  about  six  inches  (15  centi* 
meters)  from  each  other."    This  interval,  it  is  well  to  note,  is  exactly  the  same 
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as  that  between  men  in  all  formations  for  drill  and  manoeuvre.  In  other  words, 
the  French  make  no  provision  whatever  for  a  line  of  skirmishers  in  **  open  *' 
or  "extended  "  order. 

These  principles  being  those  adopted  by  the  nations  best  qualified  by  expe- 
rience to  judge  in  such  a  matter,  demand  consideration  and  respect.  They  are 
opposed  absolutely  to  our  commonly  accepted  ideas  of  "extended  order  fight- 
ing lines."  In  the  systems  to  which  reference  has  been  made  there  is  in  fact 
no  extension.  A  fighting  line  covers  only  the  front  occupied  by  the  tactical 
unit  to  which  it  belongs,  this  unit  being  supposed  to  be  in  line  and  in  close 
order.  The  part  of  the  unit  in  rear  of  the  fighting  line  reinforces  the  latter 
according  to  its  needs,  and  eventually  becomes  absorbed  in  it.  The  reserve  is 
not  a  "small  one,"  as  Upton  prescribes,  but  is  many  times  as  strong  as  the 
fighting  line.  Instead  of  dispersion  we  find,  on  the  contrary,  that  the  use  of 
rapid-loading  arms  has  resulted  in  concentration  ;  more  men  are  required  to 
occupy  a  position  of  a  given  extent  of  front  than  has  heretofore,  in  modern 
times,  been  considered  necessary.  On  the  offensive  the  number  is  placed  at 
from  six  to  seven  men  ;  on  the  defensive,  at  from  four  to  five  per  running  yard 
of  front.  This  practice  of  the  most  advanced  European  powers  is  unquestion- 
ably based  on  the  soundest  of  theoretical  considerations. 

The  conduct  of  troops  on  the  firing  line  next  demands  some  attention.  Von 
Boguslawski  has  probably  given  us  the  most  technically  accurate  description 
of  infantry  engaged  in  modern  battles  to  be  found  in  military  literature.  He 
states  that  the  enemy  was  approached  "  by  a  succession  of  rushes.  This  was 
done  either  by  taking  advantage  of  cover,  or  else  the  men  would  advance  about 
a  hundred  yards  at  a  run,  throw  themselves  down,  and  then  run  on  again.  .  . 
This  advance  would  occasion  separate  strokes  and  counter-strokes,  which  nat- 
urally caused  the  tide  of  battle  to  roll  backward  and'forward.  At  this  period 
the  fight  would  attain  its  highest  pitch  of  intensity.  The  fire  of  the  breech- 
loader on  both  sides  resounded  unceasingly.  .  .  If  fresh  detachments  came 
up  from  the  rear  during  a  stationary  musketry  fight,  whether  to  strengthen  the 
line  of  fire  or  to  make  an  attack,  it  was  necessary  to  double  these  up  with 
the  old  skirmishers,  because  closing  the  latter  to  a  flank  was  not  usually  to  be 
thought  of;  thus  men  of  many  different  battalions  and  regiments  were  inter- 
mingled. .  .  If  the  ground  was  broken,  the  intermingling  and  dispersing  of 
tactical  units  was  uncommonly  great.  .  .  During  the  forward  movement 
they  (troops)  dissolved  themselves  and  ran  on  to  join  the  skirmishers  so  as  to 
get  at  the  enemy  as  soon  as  possible.  .  .  The  men  would  rush  on  impetuously 
and  would  soon  be  driven  back  a  bit  by  a  counter-attack  of  the  French."  Von 
Boguslawski  speaks  of  **  the  disorderly  forward  rush  "  of  the  skirmishers,  and 
of  the  fight  as  being  a  "  bloody  melee  ";  of  skirmishing  as  being  **  pell  mell 
work."  This  competent  witness  shows  us  the  reality  of  an  infantry  fight,  and 
that  confusion  must  inevitably  result  from  the  mode  of  action  forced  upon 
troops  in  battle,  as  indeed  the  rapid  forward  advance,  the  rushes  for  covered 
positions,  the  independent  firing,  the  advance  of  supports,  and  the  losses  would 
lead  us  naturally  to  expect. 

The  kind  of  "  open  order  "  drill  that  Colonel  Macdonald  advocates  would 
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find  as  little  practical  application  on  the  battlefield  as  the  close  order  forma- 
tions he  opposes  so  strenuously.  There  can  be  no  such  precision  of  movement 
in  battle  as  he  wishes  to  obtain.  The  German  author  I  have  quoted  is  very  far 
from  recommending  any  such  course  of  preparation.  He  says,  **Let  us  there- 
fore practice  skirmishing  in  masses  composed  of  a  perfect  medley  of  men.  .  . 
Infantry  must  be  accustomed  to  manoeuvre  with  greater  cohesion  and  rapidity 
than  before.  .  .  The  strict  Prussian  training  in  close  order  drill  must  be 
continued."  The  **  hard  and  fast  line  "  which  Colonel  Macdonald  says  ''sepa- 
rates the  parade  drill  from  the  practical  exercise  "  cannot  be  removed.  On  the 
contrary,  the  tendency  is  toward  a  wider  separation  between  manoeuvring  and 
fighting  drill.  Tactics  may  be  defined  as  the  method  by  which  troops  are 
formed  and  moved  to  accomplish  certain  objects.  The  most  obvious  of  these 
objects  arc  the  marching  and  the  fighting  of  troops.  Troops  must  march  and 
they  must  fight,  and  tactics  must  provide  the  best  means  for  them  to  accom- 
plish these  distinct  ends.  The  marching  formations  must  be  in  close  order, 
the  closer  the  better,  provided  the  men  can  march  with  ease.  The  "rigid 
formations,"  as  they  are  termed,  must  be  retained  for  this  purpose  and  for  that 
of  massing  troops  preparatory  to  engaging  the  enemy.  Drill  in  these  forma- 
tions is  not  only  advisable  but  necessary.  The  army  which  has  proved  itself 
best  qualified  for  the  field  of  battle  is  the  one  whose  system  of  "close  order" 
drill  is  the  most  complicated.  It  is  not  that  these  "balangoires  de  champ  de 
manoeuvre  "  have  in  themselves  any  application  on  the  battlefield,  but  there  is 
no  doubt  that  they  have  contributed  in  no  small  degree  to  the  facility  of  man- 
oeuvre which  has  characterized  the  German,  and  especially  the  Prussian  armies 
in  campaign  since  the  time  of  Frederic,  and  to  which  they  have  owed,  particu- 
larly in  1866  and  in  1870-1,  many  of  their  most  brilliant  successes.  Besides  being 
in  itself  essential,  there  is  no  other  method  known  by  which  troops  can  obtain 
the  firmness  and  discipline  necessary  in  individual  order  fighting  so  readily  or 
so  quickly  as  in  "close  order"  manoeuvres.  Both  orders  find  application  in 
war,  and  neither  should  be  abandoned,  but  both  be  practiced.  The  drill  in  the 
individual  order  would  not,  however,  have  any  of  the  **  strictness  and  accuracy" 
of  the  interval  order  advocated  by  Colonel  Macdonald.  It  is  doubtful  whether 
an  open  order  would  ever  find  application  in  battle.  Perhaps  it  might  be 
adopted  by  a  weak  containing  force  holding  a  portion  of  the  front  of  battle,  but 
even  in  this  case  its  use  would  be  dangerous.  It  might  also  be  used,  as  the 
skirmish  line  was  formerly  used,  to  develop  the  position  and  strength  of  the 
enemy.  The  extended  order  should  therefore  be  retained  in  view  of  these  pos- 
sible uses,  but  it  should  not  by  any  means  be  considered  as  a  fighting  order, 
and  the  limitations  of  its  usefulness  should  be  distinctly  understood.  For 
fighting,  a  stronger,  more  effective  mode  of  operations  is  demanded.  It  is  not 
believed  that  a  system  of  attack  by  which  a  company  of  100  men  is  extended 
in  a  line  covering  a  front  of  over  560  or  360  paces,  corresponding  to  intervals 
of  five  or  three  paces  between  men,  offers  many  chances  of  success,  for  the 
order  of  dispersion  is  for  all  purposes  an  order  of  weakness. 

I  have  dwelt  on  this  topic  at  some  length  because  of  its  manifest  importance, 
because  of  the  very  general  misapprehension  of  the  modern  skirmish  line  and 
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its  functions,  and  chiefly  because  evidences  of  this  misapprehension  appear  in 
Colonel  Macdonald's  statement  of  principles  which  have  guided  Lieutenant 
Mahan  in  developing  his  system. 

I  do  not  believe  the  conditions  he  has  assumed  are  those  which  exist  upon 
the  battlefields  of  the  present  time.  While  his  system  fulfills  all  his  assumed 
conditions,  it  does  not  present  a  tactics  adapted  to  the  practical  work  of  fighting 
battles.  This  must  be  the  crucial  test  of  any  such  system,  and  it  is  in  this 
respect  only  that  Upton's  is  really  inadequate. 

The  methods  of  deployment  by  fours  and  by  threes  in  the  two  systems  are 
identical  in  principle.  Both  are  too  complex,  and  both  are  believed  to  be  im- 
practicable. The  manoeuvring  of  the  skirmish  line  is  practically  the  same  in 
both  systems.  Rallies  are  made  in  similar  manner  in  both.  The  rallies  by 
"fours,"  by  **  threes,"  or  by  *' groups  "  for  "  unit  or  group  volleys,"  are  not 
practicable  on  the  firing  line,  nor  would  they  under  any  circumstances  be  useful. 

The  attempt  to  retain  distinction  between  front  and  rear  rank  men  on  the 
firing  line  after  the  engagement  has  begun  appears  in  both  Upton  and  Mahan. 
Any  such  attempt,  or  any  attempt  to  advance  one  rank  while  the  other  in  rear 
continues  firing,  must  be  futile.  The  same  objection  holds  in  the  case  where 
the  battalion  is  deployed  in  three  lines,  in  which  the  second  line  opens  a 
'*  heavy  fire,  under  cover  of  which  the  first  line  rushes  as  far  forward  as  pos- 
sible." Such  manoeuvres  are  believed  to  be  unsound  in  principle,  impossible  of 
execution  in  practice,  and  fatal  only  to  the  advanced  rank  making  the  forward 
rush. 

The  rallying  power  of  a  unit  of  three  or  a  group  of  six  would  not  seem  likely 
to  have  any  appreciable  influence  on  the  general  results  should  a  panic  take 
place  in  a  command  of  any  considerable  size. 

All  the  advantages  urged  for  the  unit  of  three  or  of  four  on  the  firing  line 
must  disappear  if  this  line  be  of  the  strength  which  it  is  claimed  it  must  have, 
or  indeed  as  soon  as  inevitable  losses  begin  to  be  felt,  or  the  line  reinforced 
from  the  rear.  All  the  valid  objections  urged  against  Upton's  system  may 
with  equal  force  be  urged  against  Lieutenant  Mahan's.  These  are,  principally, 
weakness  arising  from  too  great  dispersion,  the  lack  of  adequate  provision  for 
feeding  the  firing  line,  and  the  use  of  numbers  under  fire. 

Lieutenant  Mahan  has  barely  touched  on  the  question  of  manceuvring 
formations,  though  these  must  continue  always  to  be  of  great  importance.  It 
is  not  believed  that  the  unit  of  three  lends  itself  to  these  formations  in  so  com- 
plete or  satisfactory  a  manner  as  that  of  four,  which  has  under  some  form  or 
other  been  adopted  in  the  manoeuvre  tactics  of  all  civilized  nations. 

We  come  now  to  the  special  features  of  Lieutenant  Mahan's  system  which 
arise  from  his  application  of  the  factor  of  three.  The  plan  of  organization 
has  the  merit  of  simplicity.  It  does  not  in  all  cases  find  the  approval  of 
authorities  on  this  subject;  for  instance,  the  battalion  of  four  companies  is 
universally  recognized  as  the  simplest  and  most  effective  yet  devised.  The 
company  of  four  sections  is  believed  to  be  better  adapted  to  manoeuvring  than 
one  of  three.  The  number  of  intermediate  links  in  the  chain  of  authority 
between  the  captain  and  his  men  may  be  considered  a  defect.     It  would  seem 
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to  that  of  the  enemy.  The  fighting  line  pushes  on  from  shelter  to  shelter,  and 
as  soon  as  it  becomes  necessary  to  do  so,  in  order  to  ensure  superiority,  the 
•  chaine '  joins  the  scouts."  What  is  this  **  chaine  *'  ?  '*  The  *  chaine '  is  formed 
of  '  escouades,'  each  consisting  of  from  four  to  seven  files  at  six  paces  interval. 
These  'escouades'  (groups)  do  not,  however,  at  once  extend  ....  until 
the  enemy's  fire  is  felt,  when  the  group  extends."  What  are  these  scouts 
allowed  at  the  rate  of  two  to  every  group  ?  Upton's  Nos.  i  and  3  of  the  front 
rank  as  skirmishers. 

Suppose  we  consider  (in  reference  to  the  front  of  560  or  360  paces)  the  attack 
I  have  mentioned  in  column  of  companies.  Deploying  as  mentioned,  I  have 
a  **  medley  of  masses  "  composed  of  a  '*  medley  of  men."  The  first  company 
deployed  in  a  group  formation  until  necessary  to  move  into  the  firing  line ;  the 
second  company  in  section  formation,  breaking  into  groups  and  then  into 
**  individual  order,"  ultimately  rushing  up  to  the  firing  line ;  the  third  company 
marching  as  a  company  in  reserve,  then  broken  into  sections  and  then  into 
groups,  until  in  their  turn  rushed  forward  into  the  firing  line,  which  now  has 
(barring  casualties)  300  men  in  the  560  or  360  paces.  By  this  mode  of  attack 
will  be  brought  about  the  mingling  of  different  tactical  units,  for  on  the  right  I 
would  have  the  right  sections  of  three  companies  and  so  on  along  the  line. 
When  I  deploy  my  company  I  have  said  the  rushes  will  be  by  sections — if  a 
battalion  were  deployed  the  rushes  would  be  by  companies,  if  possible,  other- 
wise by  sections — I  wish  to  rush  as  many  men  as  possible  commensurate  with 
safety  (although  everything  must  be  risked  to  win);  this  causes  a  *' succession 
of  rushes."  I  say  that  the  assemblies  or  rallies  should  take  place  (not  at  the 
same  time  along  the  line)  if  necessary.  Would  this  not  allow  the  old  skir- 
mishers to  double  up  with  the  new  detachment  coming  up  ?  My  system  allows  for 
the  dispersing  of  tactical  units,  but  at  the  same  time  strives  to  have  some  order 
come  out  of  such  chaos  as  Von  Boguslawski  presents  to  us. 

In  regard  to  the  number  of  intermediate  links  being  a  defect,  *'  a  complete 
maintenance  of  the  chain  of  responsibility,  from  the  commander-in-chief  down 
to  the  leader  of  the  smallest  squad  in  the  fighting  line,"  is  called  for  by  the 
armies  of  Germany,  France,  and  Austria.  In  deploying  in  the  firing  line  is  the 
only  time  that  the  leader  in  the  rear  rank  assumes  any  responsibility.  Conse- 
quently the  front  rank  leader  is  the  one,  and  is  one  sixth  instead  of  one  third 
of  the  group.  To  show  that  they  are  used  in  other  armies,  let  us  consider  the 
"sammeln"  of  the  Austrian  army.  It  means  a  *' forward  assembly,"  and  it 
thus  performed.  A  body  is  in  close  or  open  order  and  wishes  to  cross  a  patch 
of  open  ground  exposed  to  fire.  71k<  Uadtr  points  out  the  place  where  hi 
wishes  the  men  to  assemble,  and  they  run  across  to  it  singly  or  in  files  and 
reform.  (The  **  schwarmline  "  consists  of  groups,  each  containing  from  four 
to  seven  files.)  Is  not  ike  Uadtr  in  my  squad,  and  is  it  not  for  him  to  act  as 
above,  command  he  three  or  six  men  ?  I  would  call  Mr.  Kennon's  attention 
to  my  remarks  in  answer  to  Mr.  FuUam  and  Mr.  Haeseler  in  regard  to  deploy- 
ments. I  think  in  that  it  is  superior  to  Upton ;  the  distances  can  of  coarse  be 
diminished  if  practice  should  require  it.  I  have  not  seen  any  evidence  that 
this  system  is  inferior  to  the  latter  for  manoenvring. 
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In  closing  my  remarks,  I  woald  like  to  present  my  thanks  to  the  gentlemen 
who  have  eTinced  interest  enough  in  my  article  to  criticise  it. 
'  There  has  been,  however,  a  great  diversity  of  opinion  expressed,  hot  in 
summing  np  all  the  differences  it  seems  to  me  that  they  dwindle  down  to  three 
faalts — orders,  distances,  and  counting  off.  Of  these  I  would  like  to  say  that 
a  new  system  should  have  orders  suited  to  it,  and  as  one  of  my  divisions  is  a 
section,  I  could  not  use  the  command  "  platoon.'*  The  order'*  to  the  right 
march  "  causes  the  men  to  move  by  the  right  flank,  but  saves  the  word  flank  ; 
the  wheels  remain  the  same.  Distances  are  never  arbitrary,  they  can  always 
be«  changed  at  discretion ;  much  has  to  be  left  to  the  senior  in  command. 
Counting  off  should  be  done  away  with,  but  only  by  continual  practice  can  men 
be  accustomed  to  take  nearly  the  same  positions.  I  have  selected  eighteen 
men,  as  there  are  but  nine  in  the  front  rank,  nine  in  the  rear  rank,  and  these 
should  be  continually  trained  together,  and  besides  it  is  in  accord  with  my 
system. 

Finally,  I  would  like  to  quote  a  few  remarks  from  a  careful  analysis  of  the 
general  principles  accepted  by  three  of  the  great  continental  powers,  compiled 
by  Sir  Lumley  Graham. 

(3)  **  For  the  front  or  *  firing  line '  the  only  formation,  both  in  attack  and 
defense,  is  a  line  of  small  sections  extended  in  single  rank  (which  is  called  a 
line  of  skirmishers),  which,  from  being  at  first  very  open^  becomes  more  and 
more  dense  as  the  antagonists  come  to  close  quarters,  attaining  at  last  almost 
the  consistency  of  a  line  in  close  order.''  Does  not  my  attack  from  column  of 
companies  fulfill  this  point  ? 

(5)  *'  The  intermixture  of  tactical  units,  which,  under  the  present  conditions 
of  warfare,  occurs  more  frequently  and  on  a  larger  scale  than  formerly,  is  an 
inevitable  evil.  All  that  can  be  done  is  to  put  it  off  to  a  late  stage  of  the 
battle  by  means  of  tactical  dispositions,  and  to  minimize  its  bad  effects  by 
training  and  discipline."  Does  not  my  system  do  nearly  all  that  can  be  done  ? 
Do  not  tactical  dispositions  necessitate  other  dispositions  of  command,  and  do 
I  not  provide  for  these  dispositions  by  endeavoring  to  maintain  a  thorough 
command  ? 

(6)  '*  The  same  training  and  discipline  must  regulate  infantry  fire.  If  this 
is  to  be  of  decisive  effect  it  must  not  only  be  hot  and  well  sustained,  but  it 
must  also  be  entirely  under  control^  and  conducted  according  to  fixed  princi- 
ples, so  as  to  be  concentrated  upon  any  point  desired."  Is  not  the  fire  of  my 
system  '* entirely  under  control,"  and  "so  as  to  be  concentrated  on  any  fixed 
point"? 

(8)  "  The  comparatively  loose  formations  necessary  in  the  present  day  render 
supervision  and  control  on  the  part  of  superiors  more  difficult  Tactical  dispo- 
sitions will  again  do  something  to  remedy  this  evil,  but  thorough  discipline  and 
training  will  do  more,  contributing  as  they  will  to  the  complete  maintenance  of 
the  chain  of  responsibility,  from  the  commander-in-chief  right  down  to  the 
leader  of  the  smallest  squad  in  the  fighting  line."  Does  not  my  system  do 
this  ;  is  there  not  a  chain  right  down  to  the  leader  of  the  squad  of  three  ? 

(16)  "In  order  to  get  the  full  value  out  of  the  present  armament,  infantry 
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should  be  trained  to  firing  by  companies  and  smaller  bodies  at  long  range^  bat 
such  firing  should  only  be  by  word  of  command.*'  This  also  can  be  accom- 
plished by  my  system,  the  smaller  bodies  being  groups  and  sections  and  all 
under  command. 

I  should  also  like  to  make  a  few  comparisons.  **  A  German  company,  on  a 
war  footing  (when  manoeuvring),  is  divided  into  three  divisions  (zuge),  six  half 
divisions  (halb-zuge),  and  twelve  sections."  My  company,  on  a  war  footing,  is 
divided  into  three  sections,  six  half  sections,  eighteen  groups.  With  the 
German  company  when  skirmishing,  groups  of  from  four  to  seven  files  are 
formed.     My  groups  are  three  files,  but  there  can  be  six  or  nine  files. 

"  An  Austrian  company  on  a  war  footing  is  divided  into  two  half  companies." 
Is  not  mine  practically  so  divided  ? 

"  In  France  the  company  is  divided  into  three  echelons.  One  section  forms 
the  fighting  line,  another  the  support,  the  third  and  fourth  sections  the  reserve. 
The  fighting  line  is  formed  of  groups,  each  consisting  of  from  four  to  seven 
files  at  six  paces  interval.  These  groups  do  not,  however,  immediately  extend  ; 
on  the  contrary,  each  group  remains  in  close  order.  ....  This  formation  is 
preserved  until  the  enemy's  fire  is  felt,  when  the  group  extends."  Is  not  this 
a  good  deal  similar  to  my  formation  ?  My  groups  are  three  files  and  nine  files, 
but  wider  separated  than  the  French.  My  movements  in  groups  are  similar, 
except  I  have  no  sharpshooters  to  throw  forward.  There  are  many  other  points 
in  which  my  plan  can  be  said  to  resemble  the  German,  French,  and  Austrian 
systems. 
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39^  VELOCITIES  AND  PRESSURES  IN  GUNS. 

This  is  the  initial  air-space  in  a  gun.  By  adding  to  the  initial  air- 
space the  volume  of  the  bore  from  the  seat  of  the  projectile  to  the 
base  of  the  projectile  at  any  point  in  its  travel,  we  obtain  the  volume 
occupied  by  the  gaseous  products  of  combustion  for  that  travel  of 
projectile.  Usually  the  ratio  of  this  latter  volume  to  that  of  the 
initial  air-space  is  what  is  required.  This  ratio  is  more  readily  found 
by  using  the  reduced  lengths  of  these  two  volumes,  which  reduced 
lengths  may  be  defined  as  being  the  heights  of  right  cylinders  whose 
volumes  are  those  given,  and  whose  diameters  are  the  caliber  of  the 

gun.     If  ^  is  the  caliber  of  the  gun,  .      is  the  reduced  length  of 

T 

the  initial  air-space.     For  simplicity,  ~ —  will  be  denoted  by  ».    De- 

4 

noting  the  reduced  length  of  the  initial  air-space  by  Z., 
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Density  of  loading  is  the  ratio  of  the  weight  of  the  charge  to  the 
weight  of  a  volume  of  water  that  would  fill  the  powder  chamber,  or 
is  the  weight  of  the  charge  in  kilograms  divided  by  the  volume  of 
the  chamber  in  liters.  It  is  evidendy  the  mean  density  of  the  pro- 
ducts of  combustion  when  they  are  supposed  to  fill  the  powder 
chamber. 

W 
It  is  denoted  by  J,  /.  J  =  -^ .    Substituting  this  in  the  value  of 

L,  we  have 

^—   u,    \A  d  J' 

If  71  represents  any  travel  of  the  shot  in  a  gun,  —^ —  is  the  ratio 

of  the  volume  occupied  by  the  gases,  when  the  projectile  is  at  u, 
to  the  initial  air-space. 

There  are  two  principal  hypotheses  on  the  action  of  powder  in  the 
bore  of  a  gun : 

I  St.  That  the  gaseous  products  of  combustion  receive  heat  firom 
the  solid  products  as  the  gas  expands,  the  two  being  in  equilibriuin 
of  temperature. 
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2d.  That  the  gaseous  products  neither  receive  nor  give  off  heat, 
but  expand  adiabatically. 

The  2d  is  the  one  followed  in  this  paper.  It  is  true  that  heat  is 
lost  to  the  walls  of  the  gun,  but  probably  no  more  than  can  be  ac- 
counted for  by  radiation  from  the  solid  residue,  the  radiating  power 
of  which  is  probably  very  great,  while  the  emissive  and  absorptive 
properties  of  the  gases  are  probably  very  small. 

If  X  represents  the  weight  of  gaseous  products  in  the  bore  of  a 
gun  at  any  time ; 

7"p,  the  absolute  temperature  of  combustion  of  powder,  or  the 
absolute  temperature  that  the  gases  would  have  if  no  work  were  done 
by  their  expansion ; 

T,  the  absolute  temperature  of  the  gases  in  the  bore  when  the 
projectile  is  at  any  point  of  travel  u ; 

Cx  the  specific  heat  of  the  gases  in  constant  volume,  and 

E  the  mechanical  equivalent  of  heat ;  evidently  we  have 
Heat  converted  into  work  =  c^x  (7^  —  T"), 

work  done  /t-        'r'^  •  ^ 

or  ^ =^iJ:(7;— r).  (a) 

With  a  unit  weight  (kilogram)  of  gas,  P^V=,RT^  where  /\  is 
the  pressure  per  unit  of  area  when  the  gas  occupies  a  volume  V  at 
absolute  temperature  T,  The  value  of  R  in  this  equation  will  give 
the  mechanical  equivalent  of  heat  if  we  divide  it  by  ^  — ^i ,  where  (f 
is  the  specific  heat  of  the  gas  under  constant  pressure.*    Then 

R  R 


E  = 


d  —  Cx 


W^ 


Substituting  this  in  equation  (a),  calling  —  , «,  and  dividing  through 

^y  Cx, 

(n  —  i)(work  done)  z=.  Rx  (^T^—  T^  —  RxT(^  —  \\.    (6) 

In  the  equation  above,  Px  V=iRT^  we  had  a  unit  weight  of  gas  in 
volume  V.  If  we  have  any  other  weight  of  gas  as  ;r  in  this  same 
volume,  by  Mariotte's  law  the  pressure  will  be  multiplied  by  ;r,  the 
temperature  still  remaining  T\  or  if /^denote  the  new  pressure, 

PV=RxT. 

Equation  (Ji)  then  becomes, 

(«-  i)(work  done)  =  />I/^-^-  -  i\  =  PV^^PV,      (0 

*  This  is  one  method  of  determining  the  mechanical  eqaivalent  of  heat  See 
equation  13,  page  5,  VoL  X.,  No.  i,  Whole  No.  28,  Proceedings  U.  S.  Naval 
Institute. 
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where  Pis  the  pressure  of  the  gases  in  the  bore  of  a  gun,  and  F'the 
volume  these  gases  occupy. 

We  can  still  further  reduce  equation  (^)  by  introducing  another 
function  of  powder. 

The  force  of  powder  is  the  pressure  per  unit  of  area  (square 
decimeter)  of  the  gases  of  a  unit  weight  of  powder  (kilogram) 
exploded  in  a  space  such  that  the  gaseous  products  shall  occupy  a 
unit  volume  (liter).     It  is  denoted  by/". 

If  then  we  explode  w  kilograms*  of  powder  so  that  its  gases 
shall  occupy  a  liter,  by  Mariotte's  law  the  pressure  per  unit  area  will 
be/w.     If  these  gases  occupy  V  liters,  instead  of  one  liter,  the  pres- 

sure  per  unit  area  will  be  ^^p-  ;  and  if  the  temperature  of  the  gases  is 

changed,  by  work  or  any  other  cause,  the  pressure  will  be  changed 
proportionally  to  the  absolute  temperature.  Consequently  at  tem- 
perature T'the  pressure  will  be 

Substituting  this  in  (^), 

(«  —  i)(work  done) ^^^fw  —  PV. 
Um  is  the  mass  of  the  projectile,  and  if  the  energy  of  the  projectile 
represents  the  work  done, 

(n —  i)  —  (  -rr  I  =:/w — PV,or (  -j-  ]=z- .  (d) 

^  '    2    \dt  J      •'  2      \dt  J        m        m      ^  ^ 

If  P  is  the  pressure  per  unit  area  on  the  projectile,  Pat  is  the  entire 

z> 
pressure  on  its  base  and is  its  acceleration.     Consequently 

Pio         d^u 


m  dP 

V,  the  volume  occupied  by  the  gases,  is  <«>  («  -f-  Z.),  as  stated  at  the 
beginning  of  this  paper.    Consequently 

PV  _,     ...    d'u 

Substituting  this  in  equation  (d),  we  obtain  the  general  equation 
of  motion  in  the  bore  of  a  gun, 

where  w  is  the  weight  of  powder  burnt  at  any  point,  and  u  the  cor- 
responding travel  of  the  projectile. 

*  w  kilograms  of  powder  are  supposed  to  give  off  x  kilograms  of  gat. 
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In  a  gun,  unless  the  powder  is  very  quick,  all  of  it  is  not  burnt. 
In  case  the  powder  is  not  all  burnt,  w  is  not  equal  to  W^  the  weight 
of  the  charge,  but  is  something  less.  If  we  know  the  value  of  w  at 
any  point,  the  solution  of  equation  (i)  for  z/ will  give  us  the  velocity  at 

that  point.  The  solution  for  —tjt  will  give  the  acceleration,  pro- 
vided that  w  remains  constant  for  the  corresponding  element  of  time  dU 
If  w  is  variable  during  this  time,  — ^-^ ,  treating  w  and  u  as  vari- 
ables in  the  formula  for  z/',  will  be  the  acceleration. 

T 
In  fact  the  expression,  P-zz.  Rx  -^ ,  used  in  the  deduction  of  the 

general  equation,  is  only  true  on  the  supposition  that  x  is  constant, 
at  the  point  taken,  which  involves  w  being  constant  at  the  same. 

To  solve  equation  (1)  it  is  only  necessary  to  change  its  form 
slightly. 

Since  -^^.j-  =  —vr- ,  where  v  is  the  velocity  of  projectile  correspond- 
ing to  travel  «,  and  v  =  -jr- ,  we  have 

,.        du         J   d'^u         dv         vdv         dCv*') 

dt^zz ,  and     ,.,  =  — rr  =  -^ —  =  — j^* 

V    '  dt^         dt  du  2du 

(i)  may  be  written 

(«  +  /,)  ^^  +  i^I=ilz^=>. 
^     *      '     2du      '2  m   * 

f     I    r\  ^(^0    If  N  J        2/ze;  ,  V 

Dividing  each  member  of  equation  (2)  by  — ~ —  f  z/'  —  -. — "^    .^  j 

we  obtain  ^    h         +  («  —  i)  — \ — t  =  o  1 

(n —  i)i« 
and  integrating, 

where  /'is  the  constant  of  integration. 
When  tt  =  o ,  z;  =  o ;  consequently 


or  V'  -      '>      =_       '>       (     ^    Y~* 


(«^i)»» 
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which  will  give  the  velocity  at  any  point  u,  provided  we  know  w  for 
the  same  point. 

In  case  w  is  burnt  instantaneously,  and  no  more  powder  is  burnt  in 
the  gun,  the  formula  for  velocity  can  be  found  by  direct  integration, 
assuming  that  the  gases  expand  adiabatically. 

At  first,  the  gaseous  products  occupy  the  initial  air-space.    Their 

volume  then  is  (oL,    Then  their  pressure  per  unit  area  is  P,  =  '^  . 

At  any  point  u,  the  gases  occupy  a  volume  en  («  -f-  L),  If  the  trans- 
formation is  adiabatic,  PV*  is  constant, 

„  ^  r>       m      dv         m     d(v*) 

But  /'=  — .  —jT  = V^ » 

w       at         at       2au 

«/o  m  Jo    {u-\-  L)' 


-(,n-l)mV      \u  +  lJ      )' 


as  before. 

Equation  (3)  can  be  written,  if  we  substitute  for  -y ,  j^, 

, 2/'w       /  I         \  ^^^ 

If  the  charge  is  completely  burned  when  the  projectile  leaves  the 
muzzle,  which  would  happen  only  with  a  quick  powder^  substituting 
for  w  the  weight  of  charge  IV^  and  for  j/  its  value  at  the  muzzle,  we 
obtain  a  value  for  muzzle  velocity. 

It  is  convenient  to  have  if  possible  a  monomial  formula  for  v*.  This 

can  only  be  obtained  by  making  f  i  —  - —  ^  J  equal  to  the  pro- 

duct of  a  power  of^  by  a  constant,   n  with  perfect  gases  equals  z.4. 

Suppose,  then.  (  ,  -  (j+l)^')  =  0  "  0^0=  ^'' 

where  D  and  y  are  unknown  constants.    Values  of  j^,  that  will  in- 
clude most  muzzle  distances  with  modem  guns,  are  4  and  9.    4  and 
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9,  then,  as  values  for  j/,  should  satisfy  the  above  equation.    Substi- 
tuting them,  we  have, 


(9  +  0*  ^^ 


and  I  —  7 — i — ^4  =  D  uy. 

(4+0 

Dividing  the  first  by  the  second, 

I 


whence 


(5)- 

^        (lor 


log 


I ; ^^  I  — 


log il2H  =  ^log  -2- ,  or  r= ^^^  =-29. 

^  I  '     *»   4  '       '  I        9 

Consequently,  substituting  for  i  —  j — ZTT* '  '^"  ^'  ^^^^  ''^  '  ^^^ 
give  very  good  results,  F  being  a  constant.  Making  the  last  substi- 
tution.  (4)  becomes  v'  =  -^fll^yk  =  _2^^  K  f  «  V. 

It  is  customary  to  eliminate  L.    To  do  this  we  have  to  remember 
that  a  function  near  its  maximum  varies  very  slowly.    The  quantity 

-^  {  I -|isa  maximum  when  -—  =  —  .     In  the  conditions  of 

o    \  <J  /  9  2 

practice  -r-  does  not  vary  much  on  either  side  of  — , 

.-.    ^  ^x  -  4)  =  ^  .  very  nearly. 
Now  Z.,  as  before  proven,  equals 

w    \J         d  )        wA   \         d  J* 

•  •     ^  —  "^ijy »  ^^^  nearly. 
Substituting  in  the  above  monomial  formula  for  z/*  this  value  of  L, 

for  w  its  value  -^^ —  ,  for  m,  ^ ,  where  p  is  the  weight  of  the  projectile  ; 

and,  as  the  density  of  powder  is  nearly  constant,  calling  si  constant, 
and  placing  it,  as  well  as  F  and  the  other  numerical  constants^  in  a 
new  constant  A^^  we  have 
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A    v  =  A:L^  W^c^A^u^,  (S) 

which  is  the  monomial  formula  for  muzzle  velocity,  usin^  a  powder 
all  of  which  is  burnt  in  the  gun.  This  formula  agrees  with  experi- 
ment. It  differs  from  that  of  M.  Sarrau  in  one  point  He  introduces 
with /another  quantity  depending  on  the  shape  of  the  powder-giain. 
As  can  be  seen,  however,  from  the  fundamental  equation  (i)  (with 
which  M.  Sarrau  commences),  there  can  be  only  one  solution  fin:  v, 
for  any  given  value  of  ze^,  if/ is  constant 

With  slower  powders  we  have  to  proceed  in  a  different  way;  w  is 
then  less  than  W,  asall  the  powder  is  not  burnt  inthegun*  From  (4) 
we  have 

(!)■=(:&)'= :&=(-;;^g^(-w--'-i-  (« 

From  (4),  by  differentiation,  we  have* 

d'u  _  d(7^)  _  d(7^)  _         fw  .. 

(U^  ~    2du    ~  2Ldy  '^mLiy  +  i}*'  ^'^ 

Dividing  (7)  by  (6),  member  by  member, 
d'u    {n  —  i)L  (n  —  i)L 

^dyy  -2[0'  +  i)--Cy+i)]-2(j.+i)[CF+i)-»-i]* 

...    rf.«  =  ^ (8) 

Let  /r  denote  the  least  dimension  of  the  grains  of  gunpowder  of 
which  the  charge  is  composed,  the  grains  being  supposed  omfivm  in 
size,  shape  and  material ;  let  r  denote  the  time  of  burning  of  a  grain 
at  the  normal  atmospheric  pressure  P*;  and  let /denote  the  length 
of  grain  burnt  in  time  /,  at  pressure  P. 

The  velocity  of  combustion!  of  the  grain  at  the  atmospheric 


sure  is  evidently  —  •     If  the  "  velocity  of  combustion  varies  as  the 

square  root  of  the  pressure  '*  (see  Whole  No.  28,  Proceedings  U.  S. 
Naval  Institute,  page  102),  when  the  pressure  b  P^  vdodty  of  com- 


bustion  =  -f=A(^^y 


T 
*  This  is  the  acceleration  doe  to  Pzz  Rx  -rp ,  the  pressure  of  the 

ing  medium  previous  to  increase  by  a  change  in  jt;  jast  as  in  eir»  iP^  is  the 

pressure  previous  to  a  corresponding  increase.    In  either  cmsd  if  the  phfBoae 

T 
non  were  suddenly  stopped,  /*=  Rx  -p  and  /^o  wonld  be  the  measttvedj 

t  Velocity  of  combustion  as  here  used  means  twice  wliat  is  orflasiBy 
stood  by  that  name.    VTith  a  spherical  grain,  for  ezample»  it  is  the 
per  second  in  the  length  of  the  diameter. 
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Substituting  for  P  its  value,  or -jr^  ,  we  have, 

Substituting  for  d^u  its  value  from  equation  (8), 
Integrating  (9),  replacing  (n —  i)  by  .4  or  ^, 

The  last  integral  is  evidently  a  function  o(y  alone ;  denote  it  by 

Y, ,  and  place  —  T^ V = ^-   Then  (lo)  becomes  /=  A KY,,  or 

T    \$<oPJ 

j-  =  KY,.  (II) 

The  weight  of  powder  burned,  when  /  vs  burned,  can  be  expressed 
with  any  form  of  grain  by 

Wal  /         ,    /     ,       ''   _i_  ^»   \ 
z.  =  -^(^i-A_+^-  +  etc.j. 

(with  most  regular  forms,  by  these  three  terms  alone),  where  a,  X  and 
fi  are  fixed  numerical  constants  depending  on  the  form  of  the  grain. 

Substituting  in  this  equation  the  value  of-r-  from  (11), 

w  =  WaKY,  (I  —  IKY^  +  A^A^'  YT) . 
and  substituting  this  for  w  in  (4), 

Calling  ^1(1  —  -f — ,  V4  ) »  ^•^  2md  extracting  the  square  root 
of  (12),  retaining  two  terms,* 

It  is  evident  that  the  formula  for  velocity  thus  depends  for  com- 
plete solution  entirely  on  the  form  of  Y^.  M.  Sarrau  assumes  Yi 
proportional  to  y^ ,  As  will  be  seen  later,  this  power  is  very  ap- 
proximate.   The  quantity  r  I  —  p — — — r;)»  as  stated  before,  for 

muzzle  distances,  varies  very  nearly  as  y^.    Consequendy  Y^  varies 

*  The  remaining  terms  are  small,  and  the  experimental  method  afterwards 
pursued  of  determining  the  constants  in  the  second  member  of  (13)  almost 
entirely  eliminates  the  error  due  to  their  omission. 
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very  nearly  as  j/*.    Placing  Yi  =  I/yi  z=iHI  -j-  j  ,  and 

where  HdSid  H\  are  constants ;  replacing  Khy  its  value  — f  — ^  J  > 
and  J/  by  -y-,  equation  (13)  becomes, 

or 

Substituting  for  L  as  before  (see  deduction  of  equation  (5)),  - — r, , 

for  m,  ^  ,  for  w,  -^^^ — ,  calling  ^«  a  constant,  and  combining  all  the 
^  4 

constants  outside  the  brackets  in  (14)  in  a  new  constant  A^  and  all 
inside  in  a  new  one  B^ 

or  as  this  is  usually  written, 

This  agrees  exactly  with  Sarrau's  formula  and  with  experiment. 
The  two  constants  A  and  B  are  determined  by  the  actual  muzzle 
velocities  obtained  (for  v)  in  two  dissimilar  guns.  If  weights  are 
given  in  lbs.,  and  distances  in  feet,  A  and  B  will  involve  the  numerical 

quantities  for  the  conversion  of  units.    (  ^^  ]  and  (  —  j  are  constant 

for  the  same  powder,  and  are  generally  included  in  the  determined 
constants. 

It  is  not  necessary,  however,  to  substitute  for  1^,  Jfy^t  inasmuch 
as  Vi  can  be  computed  without  much  trouble. 

We  have       V,=   (^ f-^         ^ 

•/o     (^+ i)iV(j^+i)«  — I 

Place  x=(y  +  i). 

*Note  in  equation  (14)  that  L  occurs  to  the  i  power.  A  small  inexactness 
then  in  the  assumption  that  the  volume  of  the  solid  residae  equals  that  of  the 
powder  will  cause  little  or  no  error. 


9t-  • 


Then 
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dx 


'■=/• 


xW  X^ I 

Let  JV=  jri ,  whence  x  =z  X\  dx  =  5X*dX,  and 

Let  Xzzisec^    .\    dX=:sec<pt^n^d<p, 

and  y[^z5  I     (sec  9?)  W  • 

Now, 

/  (sec  <p)id^  zzz  (sec  sp)*tan  f  — J  tan  <pd  (sec  f  )i ,        (16) 

and 

/,        /*  rf(secf')         I    /^tan V  sec  y</y 

tan^rf(sec^)*=J  tan  ^  ^^^^^j  =  "J^       (sec^)J     ' 

or  since  tanV  =  sec's^  —  1 1 

/  tan  yd  (sec  y)i  =  —  /  (sec  ^ )i^^  —  "y  /  (sec  y )Vsp  . 
Substituting  this  in  equation  (16), 

■y  /  (sec  f)idy  =:  (sec  sp)^tan  <p  +  "2^^  ^^^  <p)^dy , 

•••    ^    (secf)5flf^z=-|-(secf)itanf +  yjf    (secf)W, 
and 
y,  =  sj^    (secf)W  =  ~;^(sec^)itansp  +  -yy^    (sec f')*^^?,  (17) 

where  ^  =  sec~  ^-iV  =  sec~  ^x^  =:  sec~  H>'  +  i)^  • 

Now, 

(sec^)i^^  =  ^^    (^^^=Jo    (^eos'  ^  -  sin«  ^^ 


rdf 


Let^i  =  sin  — ;  then —=  sin"  *;ri ,  and  ^y  =  ~/    '    '     t 
.-.    /"(sec  y)U<p  =  p^^  _^)1(^L.  ,^)J 


4o6 
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where 


(i8) 


Let  Vi  =  sin  <Pi ;  then  <px  =:  sin""Vi,  and  dfi  =     >     *    .  , 

VI  — J'J 

where     s^'i  =  sin~ ^y^  =  sin" ^(js/2xO  =  sin~ '  f  ^2 sin  —  j, 

and  ^  =  sec"''(j/+ 1)^* 

The  last  integral  is  evidently  of  the  general  form 

rdip 
(i— y&'sinV)*' 
k  evidently  being  ^J,  or  sin  45°. 

It  is  tabulated  under  the  heading  /'(45°),  Table  IX,  Tome  II, 
Fonctions  EUiptiques,  by  Legendre  (page  331),  for  every  value  of  f 
from  0°  to  90°.     Evidendy  then, 

8ln-'(^flln4-) 

y;=-^sec,)itan,  +  ^   fj ?— ^, 

where  tp  =  sec~  *  ( J'  +  ^  )*  • 

The  following  is  the  form  of  calculation : 

Yiionyzri^. 

(>'+i)  =  9,  log  .95424 

(j/+i)i  log  .19085 


SP  =  sec-*(>/+i)i  =  49°  52'  50" 

=  24^  56'  25" 


2 
2 

V2 


log  sin  9.62498 

log  .15052 

9i  log  sin  9-77550 

<p,  =  36^  36'  30" 
/'(45°)  for  f  1  =  .66081,  log  9.82008 

-^y^,log    .37237 

2d  term  of  ¥[=:  1.5576,  log    .19245 
ist  term  of  Yi  =  4.9277 

6.4853  =  11  for  >'=  8. 


(sec  f  )1  log  .09542 
tan  f  log  .07434 
10 

3 


log  .52288 


4.9277    log  .69264 
I  St  term  of  Ki 
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The  values  of  f,  for  values  of^  from  o  to  9  will  be  found  calcu- 
lated in  the  following  table,  as  well  as  the  values  of  V,  calculated  from 
y,=  yJi  —  - — ^-^— ^ •    Also  the  values  of 

(obtained  by  taking  the  derivative  of  the  above  value  of  Yi) . 


TABLE  I. 

E  TBANSCBH  DENTALS    Y-^\   AND    Y ^*    t 


ID  THKiR  First 


i 

« 

+ 

Oi 

1 

^ 

K 

+ 

-    -il 

y 

■" 

i; 

-  + 

- 

-0 

I? 

1 

"  + 

»s      I 

"^ 

+ 

■   + 

II 

1 

- 

5 

^ 

+ 

iT 

1 

bT 

^> 

!s" 

^ 

^> 

0 

0 

0 

0 

oo 

0 

0 

,1 

.988s, 

.03742 

0.03699 

4-834* 

.34601 

.■£.90 

"oillf^l 

"•3839 

■07033 

0-09733 

33 '78 

.41886 

.1803s 

■4 

1.9100 

.11591 

0.24177 

2.«64 

-47979 

0.76014 

.6 

1.3"  s 

.17138 

0.39534 

1.7384 

.47884 

.29793 

0.77677 

.8 

3.6iS< 

.20952 

0.55064 

1.4476 

.46167 

■30330 
■302S9 

0-76497 

1.8967 

.24213 

0,70137 

1.J509 

•43907 

0.74196 

3-8677 

•35561 

•■3754 

0.777 '5 

■33'3" 

-^7637 

0.60S68 

3-0 

4.5360 

.4^564 

'■9J07 

0.SS080 

.26053 

.24711 

0-50774 

5.0569 

,47470 

i!go8S 

0.47043 

.11151 

■2»332 

0-43583 

0.38279 

H 

5-4894 

.51164 

0.39884 

.17871 

.20407 

5.86.7 

■  54'384 

3- ■703 
3-4958 

0-348!  5 

..5380 

.18835 

o-34»'S 

7.0 

6.. 90. 

%%i 

0.3.039 

-1347* 

■  '75=9 

0.31001 

8.0 

6.48^1 

6.7';  18 

3-7914 

...969 

.16426 

0.18395 

9.0 

.60189 

4.0650 

o'.257'8 

■■OT55 

_JL5^72_ 

0.16134 

will  be  noticed  that  the  column  headed  y,  \%  the  *quaTe  of  the  trant- 
cendental -j^  calcalated  bj  H.  Sattau,  multiplied  b;  a  conatant  factoi,  and 
factor.    See  Proceedioga  U.  S. 


that is  his  — —  multiplied  by 

dy  dx 

Naval  Institute  (Whole  No.  18,  page  109). 

t  M.  Sirrau  does  not  calculate  X,  or  -— 
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In  order  to  find  a  power  oi  y  that  varies  approximately  as  ]^  we 
can  proceed  as  shown  before. 

Let  Hf—Y^. 

To  find  y  for  the  whole  length  of  bore,  assume  j/  =  .i  andj^  =  9. 

Then  -^GO^  =  .98851  =  Y^  lQxy—.\ , 

J7(9.)^  =  6.7538  =  y,  for >^  =  9 . 
Dividing  the  second  by  the  first, 

(9o)>=  ^-7538  , 
^^'         .98851  ' 

_  log  6-7538  —  log  -98851  —  _^36 


•  • 


log  90 


.KM 


or  Yx  :=  Z^***,  approximately,  for  the  whole  length  of  bore.    Sarrau, 

as  before  stated,  assumes  /'  =:  — . 

2 

Between _y=  .1  andj^=   .2,  yioo^***. 

"  j/=   .land J/ =  4.0,  yjoo^***. 

"  ^^  =  4.0  and  y  =  5.0,  yi  00  >r •^. 

"  j/  =  5.oand^  =  6.o,  Kioo^' 

"  ^'n:  6.0  and  ^  =  7,     Kioo^' 

"  J/  =  7.0  and  J/  =  8,     Ki  00  ^•*". 

"  ^=:8.oand>'  =  9,     }^oo>r»*«. 

These  powers  of  _y,  by  using  first  and  second  differences  (of  the 
exponents),  enable  us  to  calculate  Yx  for  all  the  fractional  values  of  j^ 
between  these  limits,  without  the  use  of  Legendre's  tables. 

The  following  table  contains  the  values  of  log  Y^  and  log  Y^  at  each 
tenth,  between  ^^  =  4,  and  j/  =  9 : 
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TABLE  II. 


T 

ogK,. 

Diff. 

Lor  II  ^1    T 

•og  >^o- 

T-v»  er 

y,           L 

^^v  (^+,)i;   I- 

Difit. 

4.0 

70388 

.00398 

9.67642-10 

.38030 

.00775 

4.1 

70786 

387 

9.68019 

.38805 

75X 

4.2 

71173 

377 

9-68383 

•39556 
,40285 

720 
708 

4.3 

.71550 

368 

9.6873s 

4.4 

71918 

360 

9.69075 

•40993 

688 

4.5 

72278 

35> 

9.69403 

.41681 

669 

4.6 

,72629 

342 

9.69721 

.42350 

650 

4.7 

.72971 

334 

9.70029 

.43000 

632 

4.8 

73305 

327 

9.70327, 

.43632 

6x7 

4.9 

•73632 

320 

9.70617 

44249 

600 

5.0 

•73952 
.74265 

313 

9.70897 

.44849 

585 

S.I 

306 

9,71169 

•45434 
.40005 

571 

5-2 

-74571 

300 

9.7x434 

556 

5.3 

.74871 

294 

9.71690 

.46561 

544 

5-4 

.75165 

287 

9.71940 

.47x05 

530 

5-5 

•75452 

281 

9.72183 

4763s 

5x8 

S.6 

75733 

27s 

9.72420 

.48153 

505 

5.7 

76008 

270 

9.72650 

.48658 

495 
483 

S.8 

.76278 

265 

9.72875 

.49636 

59 

•76543 

260 

9-73093 

474 

6.0 

.76803 

256 

9-73307 

.50110 

464 

6.1 

•77059 

252 

9.735x5 

.50574 

446 

6.2 

773" 

247 

9.73718 

.51029 

6.3 

.77558 

243 

9.739«7 

5x475 

435 

6.4 

.77801 

239 

9.74109 

.5x910 

429 

^•5 

.78040 

234 

9.74299 

•52339 
.52758 

4x9 

6.6 

.78274 

230 

9.74484 

4" 

6.7 

.78504 

226 

9.74665 

•53x69 

403 

6.8 

.78730 

222 

9.74842 

•53572 

6.9 

.78952 

218 

9.75014 

•53966 

308 

7.0 

.79170 

215 

9.75184 

•54354 

381 

7.1 

■79385 

212 

9-75350 

.54735 
.55x08 

1^ 

7.2 

•79597 

209 

9-75511 
9.75670 

7.3 

.79806 

206 

•55476 

362 

7.4 

.80012 

204 

9.75826 

•55838 

356 

7.5 

.80216 

201 

9-75978 

.56194 

351 

7.6 

.80417 

198 

9.76128 

:|^8| 

344 

7.7 

.80615 

«95 

9.76274 

339 

7.8 

.80810 

>93 

9.76418 

.57228 

334 

7.9 

.81003 

190 

9.76559 

.57562 
.57891 

329 

8.0 

.81193 

187 

9.76698 

3" 

8.1 

.81380 

184 

9-76833 
9.76967 

•58213 

318 

8.2 

.81564 

182 

.58WX 
.58843 

312 

8.3 

.81746 

180 

9.77097 

309 

8.4 

.81926 

178 

9.77226 

59x52 

305 

8.5 

.82104 

175 

9-77353 

•59457 

«99 

8.6 

.82279 

«73 

9-77477 

•59756 

294 

8.7 

.82452 

170 

9-77598 

.60050 

^ 

8.8 

.82622 

168 

9.77718 

.60340 
.60626 

8.9 

.82790 

165 

9-77836 

280 

9.0 

.82955 

163 

9.77951 

.60906 

«7S 
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Resuming  equation  (12),  and  substituting  for  AT  its  value 

I    f  mL  \i 

for  m  its  value  —  ,  and  for  a*  its  value ,  joining  all  constants  in 

one  when  possible, 

which  is  the  general  formula,  using  the  numbers  in  the  preceding  table. 

For  a  practical  working  formula,  M^^dLudN —  must  be  determined 

by  firing  the  same  powder  in  two  dissimilar  guns.  In  the  case  of 
the  pierced  cylindrical  grain  m=o,  and  the  third  term  disappears. 

In  the  case  of  the  sphere,  or  cube,  ^  =z  i,  ft  =  — ;  the  quantity  in- 
side the  parenthesis  in  (19)  is  very  nearly  a  perfect  square,  and  the 
equation  for  v  (equation  20)  can  be  used  with  more  accuracy  than 
can  (19),  if  only  two  terms  are  employed.  In  the  case  of  the  pierced 
prism  there  is  probably  a  small  third  term  which  can  be  determined 
experimentally  by  a  third  firing,  or  the  velocity  can  be  determined 
with  two  firings  very  accurately  either  by  (19)  using  two  terms,  or 
its  square  root,  which  is 

Ml  and  JVi  being  the  new  constants. 

Pressures. — Differentiating  (19), 

„ m    d*u  4/        d(v^  2pd(t^ 

tti     di^  7:c^g  '     2du  TZ(^gLdy 

=_3^  .  Mf^i^Y-^  W-NLiP^Y,^J^JL  ^  y(\ 

Ttc^gL  re    \p  J     dy  L  r       c  ^        t*^  J 

r.c'gL  -^c   \p  J      L      T       c       dy  T^  c"         dy  J^ 

in  which  the  constants  are  known  from  the  velocity  formula  (19). 

Equation  (21)  is  the  general  equation  for  the  pressure  per  unit 
cross  section  of  the  base  of  the  projectile. 

In  case  A  =  0  and  /Jt  =  0,  or  when  all  the  terms  of  (21)  except  the 
first  are  so  small  that  they  may  be  neglected,  (21)  becomes 

T^c^gL  re      \p  J    dy 
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This  is  directly  reducible  to  M.  Sarrau's  formula  for  maximum 
pressure.  By  reference  to  the  tables,  .  *  is  found  to  be  a  maximum 
when ^  =  .6.    If  then  we  only  use  one  term  for  P  as  in  (22),  Pis 

d  V 

maximum  at  the  same  point  (where  J/ =  .6).        .  ^    is  .776  at  this 

dY 
point.    Substituting  the  value  of     ,  *  in  (22),  and  for  Z, 

and  combining  all  constants  in  one,  G^  placing  <^i  in  the  constant,  we 

have  i.=  cAj(^»0*,  (23) 

which  is  M.  Sarrau's  formula. 

The  pressure  on  the  breech-block  is  evidently  somewhat  greater 
than  the  effective*  pressure  on  the  projectile,  as  the  powder  gases  are 
in  motion  at  the  instant  of  maximum  pressure,  and  have  a  weight  not 
to  be  neglected.  The  pressure  due  to  the  mean  acceleration  of  these 
gases  as  well  as  that  due  to  the  acceleration  of  the  projectile,  and  the 
pressure  due  to  forcing  the  projectile,  as  well  as  to  rifling,  are  shown 
in  the  pressure  recorded  by  a  pressure  gauge  in  the  nose  of  the 
breech-block.  The  ratio  of  this  latter  pressure  to  the  effective  pres- 
sure evidently  increases  as  li^ increases, and  decreases  as/  increases. 

W  * 
The  ratio  is  evidently  nearly  constant  when  --r-  is  constant.    Sarrau 

assumes  the  ratio  proportional  to  i  —  ]  ,  as  he  finds  experimentally 

gives  very  good  results,  Pb  being  the  pressure  per  unit  on  the  breech- 
block, and  A^a  new  constant. 

To  illustrate  the  working  of  these  formulas  practically  it  is  neces- 
sary to  consider  the  results  in  at  least  three  guns.  In  the  following 
calculations  the  rifling  of  the  guns  is  not  considered,  nor  is  the  resist- 
ance to  forcing,  except  in  so  far  as  these  change  the  constants. 

The  following  are  the  actual  data  in  the  case  of  German  cocoa 
powder  (Cm),  when  fired  in  the  two  Navy  Vl-inch  B.  L.  rifles  known 

*  The  term  effective  pressure  \%  used  in  this  paper  to  denote  the  preMore 
which  causes  the  acceleration  of  the  projectile. 
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as  the  South  Boston  gun  and  Dolphin's  gun.  All  data  are  given  in  feet 
and  pounds. 

South  Boston  g:un.  Dolphin's  gun. 

Weight  of  charge  =  lV=z  29.125  lbs.  JV=  50  lbs. 

Travel  of  projectile  to  muzzle  =  u  =  10.  feet.  u  =  11.62  feet. 

Density  of  loading  =   J  =  .8763.  J  =.9886. 

Weight  of  projectile  =  /  =  51  lbs.  p  =  100  lbs. 

Calibre  =  ^  =  .50  foot.  c  =  .50  foot. 

Initial  velocity  =  v  =  1685  feet.  z;=  1836  feet 

Density  of  powder  ^1=  1.867. 

Assuming  ai  =  o,  as  it  is,  very  nearly,  in  the  pierced  prism,  and  as 

we  are  using  the  same  powder  in  both  guns,  calling  ^^  and  — 

(which  depend  on  the  shape,  size  and  material  of  the  powder),  con- 
stants, (19)  becomes 

^  =  ^^(^Ayy,[,_^.(^V.].  (.5) 

where  M'  and  JV'  are  the  new  constants. 

In  the  South  Boston  gun  (using  decimeters  and  kilograms) 

or,  in  feet, 


Lz= 


29.125  X  61.025 


(-^ ^^  =  14388  ft, 

X  12^.8763       1.867  y       ^'^ 


3.1416  X  (3)'  X  2.2046 

taking  a  liter  as  61.025  cubic  inches,  and  a  kilogram  as  2.2046  lbs. 
Similarly  in  the  Dolphin's  gun, 

L  =  1.9413  feet 

In  the  South  Boston  gun  at  muzzle,  1/  =  -7-= ^  =6.9504. 

1^       1 .43^^ 

W  T I  62 

In  the  Dolphin's  gun  at  muzzle,       y  =  -7-  =  — - —  :=  5*9856 . 

X-        1.9413 

By  reference  to  Table  II  it  is  found,  by  interpolation,  that  where 
y  =  6.9504,  or  for  the  South  Boston  gun, 

log  Yo  =  .54188,  and  log  y[  =  .79077 ; 

and  for  the  Dolphin's  B.  L.  R.,  wherej'  =  5.9856, 

log  3^  =  .50043,  and  log  Yi  =  .76766. 

Substituting  for  v,   JV,  c,  etc,  their  values  in  (25),  we  have  for 
S.  B.  gun, 

(1685)'  =  M'  [log-»  i.53239](i  —  AT'Pog-*  2.0245S]), 
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and  for  Dolphin's  gun, 

(1836)'  =  M'  [log-^  i.64448](i  —  W^'Pog-^  2.21274]). 
From  these  simultaneous  equations  we  obtain 

M'  =  log- '  4.98252  =  96055, 
and  N'  =  log"  *  (7.09757-10)  =  .0012519. 

Consequently  for  Cm  powder  in  any  gun  (25)  becomes 

z/'=[ig-' 4.98252]  -7  (ly  >'.(i-[ig-'  7-09751]  ^^*  Y^ .  (26) 

To  verify  this  equation  in  the  Vlll-inch  B.  L.  R. :  In  the  Vlll-inch 
B.  L.  R.,  using  its  full  charge  of  125  lbs., 
H^=  125  lbs. 
tt  =  16.41  feet 
J  =  .9048. 
p  =  250  lbs. 
c  =  .66667  foot* 
z/  =  ?. 

Proceeding  as  before,  Zr  =  3.2673  feet, 

u  16.41 

From  Table  II,    Pi  =  log"  ^  .44942 , 

y;  =  log-\74023. 

Substituting  these  values  in  the  above  equation  (26),  muzzle 
velocity  =  z;=  2022  feet,  in  the  Vlll-in.  B.  L.  R. 

If  we  take  equation  (20)  and  call  Mi  (  ^ — j   and  N^  —  ,  Mi  and 

whence  in  S.  B.  gun  and  Dolphin's  gun, 

•  1685  =  M:  [log-»  .7662o](i  —  Ni'  [log-*  2.02458]), 
and  1836  =  M^  [log~*  .82224](i  —  Ni  [log"*  2.21274]. 

Finding  M^  and  Ni  as  before,  we  have  for  any  gun, 

t=[lg- '  249305](-y  )*(  j)*  n*(i-Dg-  •  6.83519]  ^^  J^).(27) 

and  substituting  the  values  of  W,  Cy  L^p,  Y^  and  Yi  for  the  VIII- 
inch  B.  L.  R.,  we  have  z/=  2028  feet. 

125  lbs.  of  C„  powder  have  never  been  fired  in  the  Vlll-inch 
B.  L.  R.,  but  122  lbs.  have.  Three  rounds  with  122  lbs.  of  German 
cocoa  powder,  using  a  250-lb.  projectile,  gave  muzzle  velocities  of 
1996,  1996  and  2006,  or  a  mean  muzzle  velocity  of  I999i    Any  of 
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the  ordinary  empirical  rules  for  muzzle  velocity  will  answer  nearly 
enough  for  such  a  small  change  as  from  122  lbs.  to  125  lbs.  of  powder. 

The  rule  that  in  the  same  gun  the  muzzle  velocity  varies  as  the 
f  power  of  weight  of  charge  gives  for  125  lbs.  of  powder,  in  Vlll-inch 
B.  L.  R.,  V  =  2029  £  s.    The  ^  rule  gives  2028. 

In  the  Vl-inch  (Dolphin's  gun),  when  the  charge  is  58  lbs.,  the 
velocity  is  2000  f.  s. ;  when  the  charge  is  50  lbs.  the  velocity  is  1835  f.  s. 
In  this  gun  the  velocity  evidently  varies  as  the  .58  power  of  the 
weight  of  charge ;  and  if  this  power  holds,  as  it  evidently  will  very 
approximately,  in  the  Vlll-inch,  the  muzzle  velocity  would  be  2027  f.  s. 

Either  z;  =  2022,  or  z/  =  2028,  as  deduced  from  the  formulae  (26) 
and  (27),  is  within  the  limit  of  accuracy  of  the  chronograph  reading. 

By  Sarrau's  formula  (15),  using  exactly  the  same  data,  the  muzzle 
velocity  in  the  Vlll-inch  B.  L.  R.  is  2041  f.  s.  (See  Interior  Ballistics, 
by  Lieuts.  J.  F.  Meigs  and  R.  R.  Ingersoll,  page  91.) 

Pressures. — The  effective  pressure  on  the  base  of  the  projectile  is 
readily  found,  assuming  equation  (26). 

Equation  (26)  becomes  for  the  three  guns  under  consideration, 
substituting  for  IV,  c,  L  and/  their  values, 
for  South  Boston  Vl-inch, 

v"  =  [log-*  5-97303]  >^o  (I  —  [log-'  8.33132]  Y^ ; 
for  Dolphin's  Vl-inch, 

z/«  =  [log-*6.i2657]  >^o  (I -[log-*  8.54259]  ^); 
for  Vlll-inch  B.  L.  R., 

z/'= [log-* 6.31365]  Ko (I -[log  8.72967]  ro. 

The  effective  pressure  on  the  base  of  the  shot  is 4-^ ,  and  the 

effective  pressure  per  square  inch  is ^-^,  taking  a>  in  square 

inches  * 

...     p—^^(P^  —  ^P^i'^  —     2/     ^  djv'^ 
2todu  2-Kc'^gdu       T^c^gL '     dy     ' 

where  c  is  in  inches. 

Differentiating  the  three  equations  for  v^  above ; — in  S.  B.  gun, 
^)  =  Pog-.5.97303]f 

-  [log-  4.30435]  y^^-  Dog -'4.30435]  y*  ^ ; 

in  Dolphin's  gun,     j      "=■  Dog"'  6.12657]  —j^ 

-  [log-  ■  4.66916]  J'l  -^  -  [log-  •  4.66916]  r,  -^  ; 
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in  Vlll-inch,  -^  =  [log-»  6.31365]  ^ 

ay  ay 

-  [log- '  5.04332]  y^^-  [log- '  504232]  Y,  -^ . 

Calling  g  32.2,  and  substituting  for  /,  ir,  Cy  g  and  L  their  values, 
we  have, 
in  South  Boston  gun, 


/>=  [log-*  8.29930] 


dy 


in  Dolphin's  gun,     P=  [log-*  8.45162]  -^$^ ; 

in  Vlll-inch,  P=  DofiT'  8.37359]  -^^  ; 

and  the  final  values  of  P,  the  effective  pressure  per  square  inch  on 

the  base  of  the  projectile,  are,  in  the  South  Boston  Vl-inch  B.  L.  R«, 

dY 
P=.  [log- '  4.27233]  -^ 

-  [log- «  2.60365]  r.  -^  -  por*  2.60365]  Y,  -^ ; 
in  the  Dolphin's  Vl-inch  B.  L.  R., 

P=  [log-' 4.57819]-^ 

-  Dog->  3.12078]  ?; -^  -  [log- 3.12078]  r. -^ . 
and  in  the  Vlll-inch  B.  L.  R., 

/»=  [log-' 4.68724]-^ 

-  [losr*  3-41691]  i^  -^  -  Dog-'  341691]  Y,  ^. 

The  following  table,  compiled  from  Table  I,  will  be  of  use: 


TABLE  III. 

y- 

»og(-^)  +  - 

.«(«^). 

".(■'.^)- 

0.1 

9.72174 

9.71672-10 

9.25241- 10 

.2 

9.82100 

9.9621 1-IO 

9.509IO-IO 

.4 

9.88089 

0.I64I9 

9.73I02-IO 

.6 

9.89029 

•25419 

9.8370I-IO 

.8 

9.88364 

•30329 

9.90I52-IO 

I.O 

9.87038 

.33229 

9.943I8-IO 

2.0 

9-78439 

.37184 

ox>2894 

3.0 

9.70564 

•36231 

^974 

4.0 

963932 

.34320 

.05280 

5.0 

9.58296 

.32248 

•04929 

6.0 

953422 

.30225 

.04299 

7.0 

949137       1         -28307 

.09546 
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The  following  calculation  will  illustrate  the  method  of  procedure 
in  each  case : 

Effective  pressure  in  the  South  Boston  gun  when^=.6, 
or  tt  =  Z;k=  14388  X  .6=  .86328  feet 

"  log  9.89029      Yi  -^  log  0.25419      Y.  —j^  9.83701 


dy 


dy 


4-27233 


2.60365 


dy 


2.60365 


14542  log  4.16262 
996 


721  log  2.85784      275  log  244066 

275 


P-=i  13546  lbs.  per  sq.  inch.    996 

Proceeding  in  the  same  way  for  all  three  guns,  we  obtaun  the  fol- 
lowing table  of  effective  pressures  per  square  inch  on  the  base  of  the 
projectile : 


1 

South  Boston  Vl-in.  B.L.R. 

VI.in.B.L.R.  (Dolphin). 

Vlll-iii. 

B.L.K. 

y- 

u  (feet). 

/'(lbs.). 

u  (feet). 

P  (lbs.). 

u  (feet). 

-PObs.). 

.1 

'    .144 

9583 

... 

... 

••• 

•  •• 

.2 

.29 

I1900 

•39 

23435 

0.65 

28991 

.4 

.58 

13429 

.78 

26142 

1-3 

31777 

.6 

.86 

13546 

1. 16 

26130 

1.96 

3I3I9 

.8 

1. 15 

13194 

... 

. .  • 

2.61 

29897 

i.o 

144 

12675 

... 

• .  • 

3-27 

28205 

2.0 

2.88 

I002I 

... 

... 

6.53 

20683 

3-0 

4-32 

813I 

582 

I4701 

9.80 

15768 

4.0  ! 

5-76 

6821 

1 

... 

... 

I3'06 

12506 

5-0 

7.19 

5873  : 

... 

... 

16.33 

IO2I7 

6.0 

8.63 

5159 

11.62 

8847 

• .  • 

•  •• 

7.0 

10.00 

4598  i 

• .  • 

... 

.  •• 

•  •• 

Resuming  the  muzzle  velocity  formula  of  M.  Sarrau,  equation  (15), 
placing  -  —  and  -^  in  the  constants,  the  formula  for  muzzle  velocity, 
using  any  fixed  powder,  becomes 

.=^.(m.,.(A)»[-^,(£l']. 

If  the  gun  remains  the  same,  as  well  as  the  weight  of  chai^ge  and 

projectile,  the  equation  can  be  still  further  simplified  to 

This  is  true  for  ordinary  muzzle  values  of^  or  -j- .  The  part  inside 
brackets,  or  i  —  Biui,  is  very  approximately  true  for  the  whole 


or 
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length  of  bore.  The  part  outside  is  true  only  for  muzzle  distances. 
If  we  substitute  for  A^ui,  Af^  I^i,  the  velocity  formula  will  be  very 
approximately  true  for  the  whole  length  of  bore. 

For  any  point,  then,  in  the  travel  of  the  projectile  inside  a  gun, 
z;  =  i9f^>^i(i  —  Biui),  Mi  being  determined  by  the  condition  that 

Aft:=  — ^  at  the  muzzle  of  the  gun. 

Squaring,  v^  =  Af!f  3^  (i  —  BtU^)\  Consequently,  for  the  pressure 
at  any  point  we  have 

w    2du       £^c^    du 

This  formula  will  give  pressures  similar  to  those  already  obtained. 
The  pressures  calculated  by  any  of  these  different  formulae  will 
determine  a  pressure  curve,  the  area  of  which  will  necessarily  agree 
exactly  with  the  muzzle  energy  of  the  projectile,  as  determined  from 
the  corresponding  velocity  formula. 

The  pressure  formula  deduced  from  (27)  gives  pressures  a  little 
higher  at  the  muzzle  and  correspondingly  decreased  at  the  breech  of 
the  gun.  It  is  probably  a  little  closer  the  truth  than  the  first  As 
calculated  by  the  first  formula,  the  maximum  effective  pressure  on  the 
base  of  the  projectile  is  32,000  lbs.  in  the  Vlll-inch  B.  L.  R.,  and 
26,200  lbs.  in  the  Vl-inch  B.  L.  R.  (Dolphin's  gun).  The  maximum 
pressure  in  the  Vlll-inch  B.  L.  R.  with  122  lbs.  €»>  as  measured  by 
a  crusher  gauge,  was  15.2  tons.  For  125  lbs.  of  the  same  powder  it 
should  be  35,500  lbs.  The  difference  between  35,500  and  32,000,  or 
3500  lbs.,  seems  hardly  large  enough  when  we  remember  that  the 
charge  is  one  half  the  weight  of  the  projectile,  and  that  all  of  it  is 
probably  in  motion  at  the  instant  of  maximum  pressure,  with  a  mean 
velocity  and  mean  acceleration  equal  probably  at  least  to  i  that  of 
the  projectile.  The  maximum  effective  pressure  would  then  be  in 
the  neighborhood  of  30,000  lbs.  Likewise  for  the  Vl-inch  B.  L.  R. 
(Dolphin).  The  recorded  maximum  pressure  determined  from  the 
mean  of  10  rounds  in  the  Vl-inch,  Mark  II.  (which  has  a  chamber 
very  slightly  larger  than  the  Dolphin's  gun),  using  53^  lbs.  of  Cn 
powder,  was  13.9  tons.    The  pressure  for  50  lbs.  in  the  same  gun 
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would  then  be  27,900  lbs.,  or,  in  the  Dolphin's  gun,  28,000  lbs.  in 
round  numbers.  The  difference,  1800  lbs.,  between  this  and  the 
effective  pressure,  26,200  lbs.,as  inthe  Vlll-inch  B.  L.  R.,  is  probably 
about  one  half  of  what  it  should  be.  The  recorded  pressure  in  the 
South  Boston  gun  was  12,100  lbs.  This  is  lower  than  the  calculated 
maximum  effective  pressure,  which  is  13,500  lbs.  The  ordinary 
empirical  formulae  for  maximum  pressures,  using  the  data  furnished 
by  the  Vl-inch  B.  L.  R.  (Mark  II.),  or  the  Vlll-inch  B.  L.  R.,  give  in 
the  S.  B.  gun  a  pressure  on  the  breech-block  of  about  14,500  lbs. 

It  is  possible  that  the  quantity  n,  assumed  as  1.4  in  calculating  the 
tables  in  this  paper,  is  not  exact.  Also  that  the  velocity  of  combus- 
tion of  powder  does  not  vary  exactly  as  the  square  root  of  the  pressure. 
The  character  of  the  rifling  and  the  form  of  th^  powder  chamber,  the 
forcing  of  the  projectile,  etc.,  also  play  a  more  or  less  important  part 
The  volume  of  the  solid  residue  of  powder  is  not  exactly  equal  to  the 
volume  of  the  powder.  It  may  then  be  argued  that  the  results 
obtained  are  certainly  very  fair.  There  is,  however,  no  reason  to 
suppose  that  the  exact  formula  for  velocity  as  deduced  (19)  is  more 
accurate  (or  even  as  accurate)  than  the  slightly  empirical  formula  (15), 
obtained,  in  this  paper,  from  it,  and  which  has  been  demoni^trated 
by  a  large  number  of  firings  to  agree  very  closely  with  experiment. 

In  any  gun,  the  pressure  curve  should  be  calculated  from  the 
velocity  formula  which  gives  the  best  actual  results  for  velocity.  The 
effect  of  rifling  is  to  increase  the  subtractive  term  in  the  velocity 
formula  as^  increases,  according  to  some  power  of  _y.  It  is  possible 
then  that  the  second  term  in  brackets  may  vary  not  only  as  j/i,  but 
in  some  cases  even  in  excess  of  this  power.  To  obtain  the  pressure 
upon  the  walls  of  the  gun  at  any  point,  the  pressure  necessary  to 
accelerate  the  rotation  of  the  projectile  and  to  overcome  friction  must 
be  added  to  the  effective  pressure  at  the  same  point. 


Afiuamiun      /^reAjrure  -  JSSOO     Ihs 


» 

O 

c 

m 
o 

H 


o 

f- 

OD 


O 


m 

CO 
CO 

m 
o 

m 
O 


o 

% 

o 

» 

"O 

o 

( 


420      IGNITION    OF  GASES  BY   BROKEN  INCANDESCENT  LAMPS. 

lected  to  about  fill  an  exercise  gunpowder  torpedo  case.  The  fittings 
to  the  case  were  as  follows :  An  entrance  at  the  side  to  admit  a  steel 
rod  for  piercing  the  bulb,  a  window  to  ascertain  whether  or  not  the 
lamp  was  burning,  and  a  wooden  frame  to  hold  the  lamp,  the  latter 
being  inserted  at  the  lower  end  of  the  case,  which  was  open  and 
under  water.  The  explosion  of  a  mixture  of  hydrogen  and  oxygen 
being  violent,  the  case  was  lashed  down  so  it  would  not  have  to  be 
held  in  position.  A  Swan  lamp  of  i6  c.  p.  was  used  in  this  experi- 
ment, the  carbon  filament  was  raised  to  a  white  incandescence  from 
a  dynamo,  and  the  lamp  in  its  frame  introduced  into  the  case  con- 
taining the  explosive  gas.  The  bulb  was  then  pierced.  The  gas 
exploded  immediately  with  considerable  noise,  completely  shattering 
the  lamp  bulb  but  not  bursting  the  tin  case.  The  carbon  filament 
remained  intact,  probably  due  to  the  fact  that  the  glass  bulb  was 
shattered  into  an  innumerable  number  of  small  pieces.  From  this 
experiment  two  points  are  evident : 

1.  That  the  inrush  of  gas  does  not  break  the  Swan  filament  before 
the  gas  can  become  ignited ;  and 

2.  That  in  a  highly  explosive  gas  the  breaking  of  an  incandescent 
lamp  would  be  dangerous,  at  least  with  a  filament  not  less  delicate 
than  that  in  the  Swan  lamp. 

Experiment  No,  2. — Marsh  gas  is  said  to  detonate  when  mixed 
with  air  in  the  proportion  of  one  volume  of  the  gas  to  seven  and  a 
half  volumes  of  air.  The  gas  mixed  in  the  above  proportions  was 
collected  in  a  case  similar  to  that  used  in  experiment  No.  i.  The 
same  kind  of  lamp  was  used  and  the  experiment  conducted  in  a 
manner  similar  to  the  preceding.  The  gas  did  not  explode.  The 
filament  was  found  to  be  broken,  due  of  course  to  the  flying  pieces 
of  glass. 

Experiment  No,  3. — Coal  gas  alone  was  used  in  this  experiment, 
simply  to  observe  the  effect.  The  experiment  was  conducted  in  a 
manner  similar  to  the  preceding  ones,  except  that  a  Maxim  lamp 
was  used.  The  result  on  piercing  the  bulb  was  that  the  filament 
continued  to  burn,  the  gas  probably  being  decomposed,  and  carbon 
deposited  on  the  filament  in  a  manner  similar  to  that  in  the  *'  flashing 
test "  in  the  manufacture  of  incandescent  lamps. 

Experiment  No,  4. — In  this  experiment  coal  gas  was  used  mixed 
with  air  in  the  proportion  of  one  volume  of  the  gas  to  six  volumes  of 
air.  A  Maxim  lamp  was  used  and  the  experiment  conducted  in  a 
manner  similar  to  the  preceding  ones,  except  that  a  pressure  gauge 
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was  used  to  make  certain  whether  or  not  the  gas  exploded,  for  this 
gas  being  a  weak  explosive,  the  noise  of  the  explosion  might  be  faint. 

On  piercing  the  bulb,  the  filament  not  having  been  broken  by  the 
inrush  of  gas  nor  by  flying  pieces  of  glass,  the  lamp  continued  to 
burn  for  a  few  seconds ;  then,  the  required  temperature  being  appar- 
ently reached,  the  gas  exploded,  making  quite  a  noise.  The  tin  case 
not  being  lashed  down  in  this  experiment,  was  lifted  five  or  six  feet 
in  the  air  and  the  filament  then  broken  from  the  shock  of  the  explo- 
sion. It  is  considered  unnecessary  to  experiment  further  with  marsh 
gas,  as  the  latter  is  even  more  explosive  than  coal  gas. 

As  a  result  of  these  experiments  it  is  clear  that  the  incandescent 
filament  (provided  it  is  as  tough  as  either  the  Swan  or  the  Maxim 
filaments)  coming  in  contact  with  either  a  highly  explosive  gas  such 
as  a  mixture  of  hydrogen  and  oxygen,  or  a  comparatively  weak  one 
such  as  coal  gas  and  air  in  explosive  proportions,  will  explode  them. 

I  am  of  the  opinion,  therefore,  that  when  explosive  gases  are  allowed 
to  collect  on  board  ship  from  bad  ventilation  or  other  causes,  incan- 
descent lights  such  as  were  used  in  these  experiments  are  dangerous 
to  ship  lighting. 

Other  experiments  could  no  doubt  be  made  that  would  be  interest- 
ing and  perhaps  valuable  in  connection  with  this  subject.  For 
instance,  it  is  claimed  for  the  Edison  lamp  that  the  filament  is  always 
broken  by  the  first  inrush  of  gas.  If  this  be  true,  there  would  appear 
to  be  more  safety  with  the  Edison  lamp  for  ships'  use. 

In  connection  with  the  first  experiment,*  I  would  state  that  the  pre- 
caution was  taken  to  carefully  solder  the  leads  to  the  springs  in  the 
Swan  socket,  for  otherwise  an  arc  or  spark  might  be  formed  which 
would  explode  the  gas  and  that  would  be  misleading. 

Since  the  above  experiments  were  made  I  received  a  communica- 
tion from  W.  E.  Peters,  civil  and  mining  engineer  at  Athens,  Ohio, 
enclosing  an  extract  from  the  Transactions  of  the  "  Mining  Institute 
of  Scotland,"  Vol.  Ill,  pp.  145-155.  This  extract  describes  an 
experiment  made  at  Earnock  Colliery,  Hamilton,  August  11,  1881, 
in  the  presence  of  Mr.  Andrew  Jamieson,  C.  E.,  Principal  of  the 
College  of  Science  and  Arts,  and  about  100  members  of  the  Institute. 
The  experiment  was  to  ascertain  whether  Swan's  lamp  would  explode 
gas  if  it  were  broken  in  a  mixture  of  inflammable  gas.  "  For  this 
purpose  a  box  15  inches  square  and  2  feet  deep  was  suspended  from 

*  In  the  first  experiment  I  am  indebted  to  Ensign  Denfeld,  U.  S.  N.,  for  his 
valuable  assistance. 
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the  roof  enclosing  a  Swan  lamp,  and  containing  a  pane  of  glass  on  one 
side,  through  which  the  lamp  was  seen  burning.  The  box  was  filled 
with  coal  gas  until  it  reached  the  explosive  point,  which  was  ascer- 
tained by  the  insertion  into  the  box  of  a  Davy  lamp.  The  crucial 
step  in  the  experiment  was  then  taken,  the  glass  globe  within  which  the 
incandescence  is  carried  on,  in  vacuo ^  being  broken,  when  immediately 
the  gas  inside  the  box  was  ignited  and  exploded.  This  was  taken  as 
conclusive,  as  Mr.  Jamieson  has  previously  admitted,  on  the  point  as 
to  the  Swan  lamp  only  being  safe  so  long  as  it  remains  intact.  The 
illuminating  power  of  this  lamp  was  about  15  candles." 

This  would  seem  to  corroborate  my  experience  so  far  as  the  Swan 
lamp  is  concerned,  provided  they  took  the  precaution  to  connect  the 
lamp  leads  so  as  to  prevent  by  any  possibility  an  arc  or  spark  being 
formed  at  the  springs  in  the  base  of  the  Swan  socket  which  might 
explode  the  gas. 

Experiments  Made  in  the  Physical  Laboratory,  U.  S.  Naval 

Academy,  by  Professor  N.  M.  Terry,  Ph.D.,  and 

Lieutenant  T.  B.  Howard,  U.  S.  N. 

The  socket  of  an  Edison  16  c.  p.  lamp  was  fixed  to  a  block  in  a 
cubical  box  of  about  one  cubic  foot  capacity,  so  that  when  the  lamp 
was  inserted  it  would  be  near  the  centre  of  the  box.  Paper  was 
pasted  over  the  top  of  the  box,  and  the  mixtures,  generally  of  coal 
gas  and  air  in  different  proportions,  were  introduced  through  a  stop- 
cock in  the  side  of  the  box,  the  air  being  forced  out  through  another 
stop-cock.  After  the  air  had  been  displaced  by  the  mixed  gases  the 
current  from  the  dynamo  was  turned  on,  and  the  light  fi'om  the 
glowing  lamp  could  be  seen  through  the  translucent  paper  cover. 
By  means  of  a  large  wooden  screw  passing  through  one  side  of  the 
box  the  lamp  was  pressed  between  the  end  of  the  screw  and  a  block 
of  wood  on  the  opposite  side  until  it  broke.  A  loud  explosion  imme- 
diately followed,  and  the  paper  cover  was  torn  and  thrown  about  the 
room.  The  lamp  was  shattered  and  the  carbon  filament  broken  into 
pieces.  As  the  lamp  was  burning  safely  in  the  explosive  mixture 
until  it  was  broken  by  the  screw,  it  is  evident  that  the  gases  were  not 
ignited  by  any  spark  or  arc  across  an  imperfect  contact  in  the  socket 
or  leading  wires,  but  by  the  contact  of  the  mixed  gases  with  the 
glowing  carbon.  A  fuller  account  of  the  experiments  may  be  found 
in  a  report  made  to  the  Superintendent  of  the  Naval  Academy, 
December  8,  1887. 
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NOTES  ON  THE  LITERATURE  OF  EXPLOSIVES.* 

By  Charles  E.  Munroe. 


No.  XVII. 


We  are  in  receipt  of  a  pamphlet  entitled  "  The  Gray  don  Dynamite 
Projectile  High  Explosive  and  Accelerated  Cartridge,"  from  which  we 
learn  that  the  experiments  made  at  Sandy  Hook,  which  were  described 
in  No.  XVI  of  these  Notes,t  were  carried  out  under  the  Graydon 
system.J  The  pamphlet  contains  three  cuts  showing  the  target 
before  and  after  the  experiments  and  one  of  the  shells  which  struck 
"  point  on."  The  target,  according  to  the  cut,  was  a  section  of  a 
monitor  turret  in  service  condition,  lacking  only  the  support  which 
the  completed  cylinder  gives.  We  should  judge  from  the  appear- 
ance of  the  shell,  if  the  artist  has  represented  it  correctly,  that  the 
explosive  did  not  undergo  complete  detonation. 

Captain  Zalinski  having  criticised  the  results  of  these  experiments 
adversely,  he  was  met  by  a  letter  from  W.  W.  Dudley,  general 
manager  of  the  Graydon  Dynamite  Company,  which  was  published 
in  the  Washington  Post  of  February  27,  1888,  and  in  which  excep- 
tions were  taken  to  some  of  Zalinski 's  alleged  statements.  Captain 
Zalinski's  reply  to  this  appears  in  the  Washington  CapiicU  of  March 
4,  1888,  and  the  New  York  Herald  of  the  same  date.    We  have  not 

*  As  it  is  proposed  to  continue  these  Notes  from  time  to  time,  authors,  pub- 
lishers, and  manufacturers  will  do  the  writer  a  favor  by  sending  him  copies  of 
their  papers,  publications,  or  trade  circulars.  Address  Torpedo  Station^  ATw- 
pori,  i?.  /. 

tProc.  Nav.  Inst.  14,  156-158;  1888.  Ilbid.  13,  412-413;  1887. 
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seen  the  first  two  statements,  but  have  been  supplied  with  copies  of 
the  last  two.     In  the  Capital  Captain  Zalinski  says : 

"  The  Graydon  system  has  thrown  but  very  small  charges  of  high 
explosives,  and  cannot  throw  very  much  larger  ones  successfully, 
*  with  full  powder  charges.'  It  can  hardly,  therefore,  be  considered 
in  the  same  category  as  the  Pneumatic  Torpedo  Gun  system,  which 
has  already  thrown  shell  containing  loo-pound  charges  of  explosive 
gelatine  and  dynamite  No.  i,  and  will,  within  a  very  few  weeks,  throw 
charges  of  600  pounds. 

**  But  as  a  proof  of  the  substantial  correctness  of  my  statements, 
the  following  is  given  as  a  summary  of  the  last  Graydon  experiments 
at  Sandy  Hook. 

"  Experimental  firing  with  shells  charged  with  dynamite  by  Gray- 
don's  method  were  made  by  the  Ordnance  Board,  U.  S.  A.,  at  Sandy 
Hook,  on  December  i,  1887,  under  supervision  of  Mr.  Graydon,  to 
obtain  penetration  of  armor.  A  delayed  action  percussion  fuze  was 
used.  Seven  shots  were  fired  from  a  7-inch  M.  L.  rifle ;  weight  of 
charge  23  pounds,  weight  of  loaded  shell  122  pounds,  weight  of 
dynamite  in  shell  about  2  J  pounds.  The  target  was  a  section  of  a 
wrought  iron  turret  14  inches  thick,  composed  of  two  7-inch  layers 
which  had  been  considerably  damaged  in  former  experiments.  It 
was  placed  100  yards  from  the  gun.  The  first  shot  fired,  without 
fuze,  exploded  violently  upon  striking  target.  All  the  other  shells 
were  provided  with  fuzes;  the  second  deepened  the  indentation 
about  2  inches,  and  the  third  about  4  inches.  The  fourth  and  fifth 
shots  were  fired  at  a  wooden  target  about  a  mile  distant ;  the  fourth 
burst  prematurely  in  the  air,  the  fifth  burst  upon  striking.  The  sixth 
and  seventh  shots  were  fired  at  sea ;  the  flight  of  the  sixth  was  very 
irregular,  it  probably  failed  to  take  the  grooves.  It  did  not  burst 
upon  striking  the  water.  The  seventh  burst  prematurely  in  the  air. 
To  demonstrate  the  safety  in  handling  shots  were  fired  fi'om  a  Spring- 
field rifle  at  a  can  filled  with  the  prepared  dynamite.  It  blew  up  at 
the  third  shot 

"  In  the  experiments  preceding  the  ones  of  which  very  partial  and 
incomplete  extracts  of  the  board  are  given  in  Graydon's  pamphlet,  a 
gun  was  burst  in  the  attempt  to  fire  one  of  the  Graydon  shells.  This 
can  be  substantiated  by  reference  to  official  reports.  There  is  also 
quite  authentic  information  that  at  least  one  gun  has  been  burst  by 
Graydon  in  European  experiments. 

"  It  will  be  noted  that  in  all  the  quotations  made  fi'om  reports  of 
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boards  no  mention  is  made  of  the  fact  that  a  gun  had  been  burst  at 
Sandy  Hook.  This  may,  however,  appear  to  be  a  very  trifling 
matter.  It  may  be  well  to  analyze  the  recent  Sandy  Hook  experi- 
ments, upon  which  so  much  stress  is  laid,  and  see  what  has  been 
accomplished.  The  weight  of  shell  thrown  was  122  pounds.  The 
charge  of  dynamite  claimed  was  2}  pounds.  There  is  reason  to  sup- 
pose that  the  charge  of  dynamite  was  really  less,  but  it  is  too  small  a 
matter  to  discuss  further.  But  the  dynamite  thrown  was  only  a  60 
per  cent  dynamite.  Now,  in  speaking  of  dynamite  for  military  pur- 
poses, No.  I  dynamite,  containing  75  per  cent  of  nitro-glycerine,  is 
supposed  to  be  referred  to.  The  60  per  cent  dynamite  is  less  effec- 
tive by  20  per  cent  than  the  No.  i  dynamite,  and  also  much  less 
sensitive  to  shock.  Being  tested  in  cold  weather  (December),  may 
also  be  a  factor  to  consider,  in  view  of  the  ease  with  which  it  con- 
geals, and  its  reduced  sensitiveness  and  efficacy  when  in  a  congealed 
state.  This  charge  of  2f  pounds  is  a  trifle  more  than  2  per  cent  of 
the  total  weight  of  the  shelL  Whatever  its  effect  might  be  if  the 
shell  had  really  penetrated  armor,  its  effect  would  certainly  be  nil  as 
a  torpedo.  On  the  other  hand,  the  shell  of  the  Pneumatic  Torpedo 
Gun  carries  a  charge  of  the  highest  grade  of  high  explosives  of  from 
60  per  cent  to  200  per  cent  of  the  weight  of  the  shell.  In  other 
words,  the  charges  its  shell  will  convey  are  from  100  pounds  up  to 
600  pounds  of  explosive  gelatme.  Comparing  simply  the  charges 
actually  thrown,  we  have  a  record  of  shells  fired  carrying  a  charge 
of  100  pounds  of  explosive  gelatine,  equivalent  to  at  least  166  pounds 
of  Mr.  Graydon's  60  per  cent  dynamite,  or  more  than  sixty  times  as 
much.  The  larger  charges  thrown  by  the  Pneumatic  Torpedo  Gun 
must  be  effective  for  torpedo  action  against  the  under-water  hull,  and 
this  is  the  main  point  claimed.  But,  if  properly  exploded,  they  will 
not  be  innocuous  when  striking  the  over- water  hull. 

"  It  is  obvious  that  Mr.  Graydon  has  done  nothing  to  approach 
this,  and  cannot,  therefore,  claim  to  come  within  the  same  field.  The 
full  official  reports  will  show  that  several  of  the  Graydon  shells  did 
burst  near  the  muzzle  and  some  distance  therefrom  whilst  in  the  air» 
Let  us  now  examine  the  claims  as  to  penetration  of  the  target  and 
the  character  of  the  ihjuries  done  thereto.  The  target,  as  stated  by 
Graydon,  consisted  of  two  layers  of  7-inch  wrought  iron  plates  bolted 
together.  This  is  very  far,  in  its  resisting  capabilities,  fix>m  a  14-inch 
plate.  The  illustrated  pamphlet,  published  also  by  Graydon,  shows 
that  these,  which  were  bent  in  a  semicircular  form,  simply  stood. 
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unsupported  at  front  or  rear,  on  some  planking.  They  weighed,  at 
most,  1 20  tons.  The  Graydon  shell,  weighing  122  pounds,  if  fired 
'  with  full  powder  charges,'  should  have  attained  a  velocity  of  not  less 
than  1300  feet  per  second.  This  should  give  an  energy  of  at  least 
1400  tons.  The  7-inch  shell,  without  any  bursting  charge ^  should 
have  obtained  a  penetration  of  at  least  nine  inches.  The  utmost 
penetration  shown  by  the  official  report  is  only  eight  inches,  and  this 
penetration  was  produced  by  hitting  in  a  spot  where,  at  some  pre** 
vious  experiments,  the  target  had  been  indented  from  one  to  three 
inches.  It  may  be  well  to  state  here  that  this  same  target  had  been 
very  considerably  injured  by  firing  of  shell  other  than  the  Graydon 
in  previous  experiments. 

"  The  penetration  produced,  it  is  seen,  is  less  than  that  due  to  a 
blank  shell.  As  the  target  weighed  only  120  tons  and  was  totally 
unsupported  against  a  blow  of  1400  foot  tons  of  energy,  due  to  the 
shell,  unaided  by  the  explosive,  it  would  have  been  very  easily 
racked  and  shaken  up  by  the  first  round,  so  that  the  bolts  assem- 
bling the  various  plates  would  have  been  disrupted  and  the  plates 
separated.  They  would  not,  in  this  condition,  present  much  more 
resistance  than  that  due  to  a  single  unsupported  ^-inch  plate.  It  is 
to  be  noted,  also,  that  this  plate  has  numerous  very  large  bolt  holes 
in  it,  which  would  not  exist  in  modern  armor  plates ;  these  would 
determine  lines  of  weakness  in  the  plates  already  well  battered  by 
previous  fires. 

"  The  shells  used  were  probably  not  less  than  2i  calibers  long,  and 
therefore  about  17  inches  in  length.  The  maximum  penetration 
claimed  was  only  8  inches.  It  will  thus  be  seen  that  hardly  more 
than  the  ogival  point  of  the  shell  had  entered  the  plate  before  explo- 
sion, and  thus  the  explosion  had  taken  place  practically  outside  of 
the  target.  '  Penetration  before  explosion '  can  hardly  be  substan- 
tiated by  these  results,  even  when  a  portion  of  the  indentation  had 
not  been  made  at  2l  previous  fire.  Elspecially  is  this  the  case  in  view 
of  the  fact  that  the  blank  shell  would  have  produced  a  greater 
indentation  than  was  actually  claimed  for  the  loaded  shell. 

"The  racking  effect  of  a  blow  of  1400  foot  tons  of  energy  on  an 
unsupported  iron  target,  weighing  only  120  tons,  would  easily  snap 
the  li-inch  bolts  by  which  the  top  or  cover  plates  were  attached  to 
the  vertical  target  The  explosion  of  the  charge  ensuing  probably 
after  this  blow  had  been  delivered  might  very  readily  shake  and  lift 
this,  weighing  only  15  tons,  and  deposit  it  a  few  feet  from  the  vertical 
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target,  particularly  as  it  is  seen,  from  the  illustrated  Graydon  pam- 
phlet, that  there  was  a  marked  over-hang  of  the  turret  cover. 

"  I  will  concede  that  a  shell  charged  with  high  explosives  will,  in 
itself,  produce  but  little  injury  to  an  iron  target,  unless  properly 
exploded  from  the  rear  end,  and  not  by  simple  impact.  Although 
Graydon  claimed  that  no  explosion  would  ensue  if  his  shell  did  not 
carry  his  fuze,  explosion  did  take  place  in  his  first  fire,  where  the 
shell  was  unfuzed. 

''  I  should  be  pleased  to  think  that  a  charge  of  2i  pounds  of  60  per 
cent  dynamite  could  really  perform  the  injury  to  a  well  supported 
target  when  exploding,  as  did  the  Graydon  shell,  on  the  unsupported 
target  practically  outside  of  the  plates ;  I  should  feel  more  sanguine 
than  ever  of  the  results  which  a  600-pound  charge  of  camphorated 
explosive  gelatine  would  produce  on  striking  even  the  heaviest  armor, 
although  this  is  not  the  objective  target  of  the  pneumatic  torpedo 
shell. 

"  To  summarize :  The  official  report  will  show  that  Graydon  had 
burst  at  least  one  gun  at  Sandy  Hook ;  that  he  had  not  penetrated 
with  his  shell,  before  explosion^  to  an  extent  as  great  as  would  have 
been  accomplished  with  a  blank  shell ;  that  the  injury  done  to  the 
unsupported  and  already  injured  target  was  but  litde  more  than 
would  have  been  accomplished  by  any  equal  number  of  rounds  with 
similar  powder  gun  shell;  that  several  Graydon  shell  did  burst 
premature ly  in  the  air  without  impact  on  any  target;  that  the  per- 
centage of  the  weight  of  high  explosive  thrown  is  insignificant  when 
compared  with  the  total  weight  of  the  projectile ;  that  the  sum  total 
of  the  results  obtained  would  certainly  not  encourage  the  Ordnance 
Department  of  the  Army  or  Navy  to  permit  the  Graydon  shells  to 
be  fired  from  their  best  modem  high-power  guns,  which  alone  can 
give  requisite  penetration,  pure  and  simple,  against  modern  armor. 
Neither  would  the  results  as  to  safety  warrant  the  gunners  standing 
by  the  guns  when  fired,  or  make  it  permissible  to  fire  these  shells 
over  the  heads  of  troops  or  outlying  works  of  the  defense. 

"  The  questions  raised  regarding  the  report  of  the  Naval  Board  on 
the  Pneumatic  Torpedo  Gun  may  be  discussed  at  some  future  time 
and  before  the  proper  authorities. 

''  Very  much  is  conceded  therein  without  qualification,  particularly 
as  to  its  accuracy,  safety,  and  applicability  in  harbor  defense.  Per- 
sonally, I  desire  nothing  better  than  to  be  able,  when  the  Pneumatic 
Dynamite  Torpedo  Gunboat  is  completed,  to  attack  an  armored 
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vessel,  of  the  strongest  construction  that  modern  ingenuity  can  give 
both  to  the  under-water  and  over-water  hull. 

"  For  purposes  of  comparison  of  the  relative  chances  of  hitting,  and 
of  efficiency  when  hitting,  I  would  have,  at  the  same  time,  an  attack 
on  the  target  by  ships  carrying  high-power  powder  guns  and  using 
Graydon's  shells  (if  they  will  dare  to  use  them)  or  any  other  kind  of 
shells,  and  by  torpedo  boats  carrying  Whitehead,  Howell  or  any  other 
kind  of  torpedoes.  Such  a  trial  should  simulate  service  conditions  as 
nearly  as  possible,  the  attacking  force  at  least  to  be  in  motion  at  full 
speed.  If  the  sea  is  rough,  so  much  more  thoroughly  will  be  the 
question  of  the  relative  chances  of  obtaining  results  be  settled. 

"  The  efficiency  of  the  Pneumatic  Torpedo  Gun  when  on  a  fixed 
platform  has  been  settied  by  actual  trials,  and  is  very  fully  conceded 
in  the  report  of  the  board  referred  to  by  the  general  manager.  It 
does  not  depend  upon  the  firing  of  a  very  few  shells  carrying  insig- 
nificant charges,  nor  does  it  have  a  record  which  would  render  it 
prudent  for  the  gunners  to  get  within  a  bomb-proof  when  it  is  fired." 

The  Army  and  Navy  Register^  March  24,  1888,  states  that  Mr, 
Graydon  recently  filed  with  the  Secretary  of  War  charges  against 
Captain  Zalinski  of  conduct  unbecoming  an  officer  and  gendeman,  in 
that  he  is  said  to  have  publicly  made  unjust  reflections  upon  the 
Graydon  dynamite  gun.  Lieutenant  Graydon  asked  that  a  court- 
martial  be  ordered  for  the  trial  of  Captain  Zalinski  on  the  charges, 
and  that  the  members  of  the  Army  Board  of  Ordnance  be  summoned 
as  witnesses.  Assistant  Secretary  Benet  declined  to  entertain  the 
request  for  a  court-martial,  on  the  ground  that  if  Graydon's  business 
interests  have  been  damaged  by  statements  made  by  Captain  Zalinski, 
a  military  tribunal  could  afford  him  no  relief.  From  the  same  jour- 
nal, March  17,  1888,  we  learn  that  the  House  Military  Committee 
has  determined  on  a  favorable  report  of  the  bill  appropriating  $10,000 
for  the  conduct  of  experiments  with  Lieutenant  Graydon's  dynamite 
shells,  and  recommended  that  one  of  the  old  monitors  be  placed  at 
his  disposal  for  use  as  a  target  for  these  projectiles. 

In  discussing  Captain  Zalinski's  paper  on  "The  Naval  Uses  of  the 
Pneumatic  Torpedo  Gun,"*  we  have  said :  "  In  considering  the  effect 
of  the  pneumatic  gun  projectile,  it  becomes  evident,  from  the  material 
of  which  it  is  made,  the  lightness  of  its  walls,  and  the  low  velocity 

•  Proc  Nav.  Inst.  14,  44 ;  1888. 
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with  which  it  is  propelled,  that  penetration  is  impossible.  In  fact, 
Captain  Zalinski  states  that  the  shell  will  be  crushed  on  impact; 
then  the  conditions  which  prevail  tend  to  produce  a  low  degree  of 
efficiency.  But  to  meet  this  criticism  Captain  Zalinski  has  devised 
a  most  ingenious  hypothesis.  He  holds  that  the  inertia  of  the  explo- 
sive will  act  as  a  tamping  or  as  a  confining  envelope.  This  hypothesis 
is  07i€  which  easily  admits  of  being  experimentally  tested ^  and  it  is 
much  to  be  regretted  if  Captain  Zalinski  has  failed  to  do  this.^* 

In  reply  to  this  Captain  Zalinski  says  :*  **  Had  Professor  Munroe 
carefully  read  some  of  the  papers  previously  published  on  the  gun 
experiments,  and  portions  of  which  he  had  republished  in  the  U.  S. 
Naval  Institute  Proceedings,  he  would  have  seen  that  the  value  of  a 
tamped  charge  as  compared  to  an  untamped  charge  had  been  fully 
recognized,  and  that  definite  experiments  had  been  tried  proving  this. 
These  experiments  were  made  by  explosions  of  charges  suspended 
against  iron  plates,  and  by  firing  the  charges  from  the  pneumatic  gun 
against  the  iron  plates.  The  Professor  misapprehends  as  to  the 
arrangement  of  the  shell.  It  is  not  intended  that  the  part  containing 
the  charge  is  to  be  crushed  on  impact  before  explosion  can  take 
place.  The  electrical  arrangements  are  such  as  to  insure  explosion 
before  the  body  of  the  shell  can  be  crushed.  In  this  way  the  tamp- 
ing effect  of  the  encasing  shell  is  obtained,  as  well  as  from  the  initial 
detonation  taking  place  at  the  rear  of  the  charge." 

Such  r^sum^s  and  notices  as  we  have  made  of  papers  relating  to 
the  gun  experiments  will  be  found  in  II,  285-293,  767-769 ;  12,  616- 
617,  and  13,  567-573.  Lest  we  have  inadvertently  done  Captain 
Zalinski  an  injustice  we  have  again  carefully  reviewed  the  sources 
from  which  these  abstracts  were  taken,  and  the  only  experiments  of 
the  kind  which  we  find  described  are  in  **  The  Pneumatic  Dynamite 
Torpedo  Gun,"  published  in  the  four.  Mil.  Serv.  Inst.  8,  1-35 ;  1887. 
In  the  reprint  which  we  possess  we  find  on  pages  9  and  10 :  "As  soon 
as  a  suitable  battery  had  been  selected,  arrangements  were  made  to 
try  experiments  upon  iron  plates  to  determine  the  best  details  of 
arrangement  of  the  charge  and  of  fuze.  The  following  experiments 
were  tried : 

''  An  iron  target  was  constructed  of  plates  of  the  English  ship 
Nankin,  sunk  in  the  harbor  and  being  raised  by  the  Engineer  Depart- 
ment. The  plates  were  supported  against  the  interior  parade  wall, 
and  the  gun  was  placed  outside  of  the  fort,  at  the  sally-port,  60  yards 

•Loccit.  X4,  S3;  1888. 
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from  the  target.  A  blank  shell  charged  with  sand,  total  weight  30 
pounds,  was  fired.  It  penetrated  three  plates,  aggregatii^  2.5  inches. 
A  similar  shell,  charged  with  dynamite,  having  no  fiize,  intended  to 
explode  on  impact,  penetrated  only  a  single  plate,  and  its  eflfect  was 
actually  less  than  the  blank  shot  previously  fired.  Another  shdl 
fired  with  a  detonating  fuze  in  the  front  of  the  charge  did  hot  little 
more  damage.  An  electrical  fuze  was  then  arranged  so  that  the 
circuit  should  be  closed  when  the  body  of  the  shell  was  one-eighth 
inch  from  the  target.  The  primer  was  placed  in  the  rear  part  of  the 
charge.  To  fiirther  insure  against  premature  explosion  by  nmple 
impact,  a  thin  layer  of  cotton  waste  was  placed  in  booX  of  the  sluslL 
The  resulting  explosion  was  the  most  effective  produced;  the  six 
plates  of  the  target,  aggregating  4.5  inches,  being  broken  through 
and  indented  in  nearly  a  circular  area  of  about  18  inches  diameter. 
The  stone  wall  in  the  rear  was  also  somewhat  broken  by  the  shock. 

*'  It  was  evident  from  the  results  obtained  that  the  effect  to  be 
produced  by  the  explosion  of  the  dynamite  shell  would  not  be  limited 
to  simple  puncturing  of  a  target,  but  that  it  would  produce  cradcs 
and  breaks  at  points  distant  from  the  point  of  impact  This  was 
shown  in  some  experiments  upon  the  stem-post  of  the  Nankin,  a 
forging  about  5  inches  by  8  inches  cross-section.  Charges  oi  3  pounds 
were  exploded  upon  it  They  simply  indented  the  piece  at  the  poiiit 
of  placement,  but  broke  pieces  of  2  feet  in  length  at  the  extremities 
6  feet  and  8  feet  distant,  and  produced  large  cracks  at  other  points." 

Again,  pages  19  and  20,  he  says :  ''  An  experiment  tried  t^  C6ai« 
mander  Folger,  U.  S.  Navy,  is  often  quoted.  In  this  a  chai^ge  of  100 
pounds  of  dynamite  was  suspended  against  an  iron  target  consisting 
of  eleven  one-inch  plates,  strongly  bolted  together,  and  badced  by 
20  inches  of  oak  well  braced.  The  result  was  an  indentation  of  only 
about  2  inches,  extending  over  an  area  of  two  feet  From  this  fhe 
conclusions  are  published, '  that  a  modem  armor-clad  will  not  receive 
material  injury  by  the  explosion  in  superficial  contact  with  iron  over> 
water  plating  of  very  large  charges  of  dynamite.'  The  superficial 
contact  of  the  charge,  as  exploded,  did  not  to  my  mind  represent  the 
conditions  at  the  instant  of  explosion  of  a  shell  from  the  pnennurtic 
gun.  The  element  of  tamping  was  here  entirely  lackii^.  To  test 
this  matter  in  a  small  way,  the  following  experiment  was  tried:* 
A  cartridge  of  8  ounces  of  d3mamite  was  suspended  in  'superficial 
contact '  with  an  iron  plate  three  quarters  of  an  inch  thick,  and  Aete 

•Vide  Proc  Nar.  Inst  13,  570 ;  1887. 
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exploded.  The  result  was  a  simple  indentation  of  the  plate.  A 
charge  of  8  ounces  was  again  suspended  against  the  plate,  but  over 
it  was  loosely  suspended  a  piece  of  angle  iron  open  at  both  ends,  and 
of  such  size  that  the  inscribed  circle  between  its  sides  and  the  plate 
was  less  than  the  cross  section  of  the  charge,  which  was  cylindrical. 
Thus  there  was  no  direct  pressure  against  the  cartridge.  Yet  a  large 
elliptical  hole  was  blown  through  the  plate  considerably  longer  and 
broader  than  the  cartridge.  This  experiment  was  repeated  with 
almost  identical  results.  When  two  plates  were  placed  together,  a 
hole  was  blown  through  both  plates." 

Among  the  appendixes  to  the  Annual  Report  of  the  Chief  of 
Ordnance,  U,  S.  A,^  soon  to  be  published,  is  one  prepared  by  Major 
George  W.  McKee,  on  "  The  Present  Status  of  Dynamite  as  an  Ex- 
plosive for  Shells.**  Prefacing  it  with  a  brief  history  of  the  discovery 
and  use  of  nitro-glycerine,  he  says :  "  NobePs  explosive  gelatine  or 
blasting  dynamite  has  been  used  in  this  country  by  United  States 
officers,  to  the  entire  demonstration  of  the  fact  that  this  high  explosive, 
contained  in  a  shell  as  a  bursting  charge,  might  be  fired  from  a  gun. 
The  ordinary  blasting  dynamite  made  by  the  company  (some  of  it 
experimentally  modified  by  about  three  per  cent  of  camphor)  was 
used,  and  enough  shells  were  thrown  from  the  bores  of  the  old 
mutilated  guns  used  in  the  experiment  to  demonstrate  the  fact  that 
the  dynamite  could  be  projected  in  shells  from  an  8-inch  rifle  gun 
with  a  40-pound  charge  of  powder.  The  great  chemist,  Nobel,  never, 
perhaps,  thought  of  applying  his  invention  to  this  delicate  test ;  but 
his  powerful  and  wonderful  gelatine,  made  only  to  be  detonated  in 
mines  and  the  like,  stood  in  several  instances  the  tremendous  initial 
shock  of  the  gunpowder,  and,  by  the  aid  of  the  rectangular  dia- 
phragms devised  by  Captain  Whipple,  of  the  Ordnance  Department, 
stood,  what  is  thought  to  be  equally  dangerous,  the  heat  developed 
by  the  angular  velocity.  If  the  gelatine  had  been  especially  under- 
taken by  these  chemists  for  a  military  and  not  an  industrial  agent, 
and  enough  time  and  means  had  been  at  hand  to  perfect  the  dia- 
phragm, it  is  believed  all  of  the  shells  would  then  have  become,  as 
they  will  be  in  future,  high-explosive  batteries,  projected  with  as 
much  safety  as  though  they  had  been  charged  with  black  gun- 
powder.** 

Major  McKee,  in  reviewing  various  experiments  that  have  been 
conducted  under  the  direction  of  the  Ordnance  Department,  speaks 
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of  them  as  follows.  Of  the  method  exhibited  by  Mr.  Snyder  *  he 
says :  *'  He  did  fairly  well  with  some  of  his  firing  at  the  Hook  and 
on  the  Potomac,  near  Washington,  D.  C,  and,  as  he  is  a  man  of  in- 
ventive talent  and  an  American,  no  one  wishes  him  more  success  in 
his  future  experiments  with  dynamite  than  the  men  who  were  dele- 
gated by  the  Government  to  supervise  and  report  upon  those  he 
originally  undertook.*'  In  the  experiments  with  shells  loaded  with 
dynamite,  conducted  by  Brevet  Brigadier-General  John  C  Kdton, 
at  Point  Lobos,  near  San  Francisco,  Cal.,  in  March,  1885,  no  spec- 
ially camphorated  or  otherwise  prepared  explosive  was  used,  but  the 
shells  were  charged  with  the  crude  blasting  industrial  dynamite. 
Three  rounds  were  fired  from  a  3-inch  wrought-iron  rifled  gun,  shells 
with  200  grams  of  dynamite,  and  a  variable  charge  of  projection. 
The  target  was  a  large  rock  at  157  yards  distance.  In  the  first  two 
rounds  the  shell  burst  into  innumerable  pieces  on  striking  the  rock, 
but  in  the  third  it  burst  within  the  piece.  Colonel  Kelton  considered 
this  experiment  as  very  satisfactory',  since  it  demonstrated  the  possi- 
bility of  employing  dynamite  in  shells,  as  well  as  the  great  strength 
of  this  great  explosive  ;  and  he  estimates  that  for  the  effective  use  of 
the  artifices,  which,  according  to  him,  is  to  destroy  ships,  one  half 
the  length  of  the  projectile  is  the  penetration  needed,  requiring  0.001 
of  a  second,  and  he  expects  it  will  be  successful. 

After  describipg  some  experiments  at  Sandy  Hook  in  1883,  Major 
McKee  sums  up  the  results  as  follows : 

'*  As  detailed  in  the  records,  three  shells  were  fired  with  fulminate 
of  mercury  fuzes.  The  fulminate  was  too  sensitive  to  stand  the 
shock,  and  it  was  found  afterwards  that  the  gelatine  needed  no 
detonator. 

"  Although  the  tests  made  were  very  few,  it  would  nevertheless 
appear  from  them — 

"  I.  That  the  shells  explode  after  clearing  the  muzzle,  and  there- 
fore the  detonation  of  the  gelatine  is  due  to  some  cause  other  than 
the  shock  of  discharge — very  possibly  the  heat  generated  by  angular 
velocity. 

**  2.  This  is  corroborated  by  the  fact  that  one  shell  passed  through 
a  2-inch  board  target  without  explosion. 

**  3.  The  gelatine  used  in  these  tests  not  being  camphorated  renders 
it  highly  probable  that  a  certain  percentage  of  camphor  added  would 

*  Proc  Nav.  Inst  X2,  617  ;  1886,  and  23,  411 ;  1887. 
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establish  a  compound  which  could  be  fired  successfully  in  a  specially 
constructed  shell. 

"  4.  The  gelatine  does  not  require  a  fuze  or  detonator  of  any  kind. 

"  5.  It  is  believed  the  shell  which  destroyed  the  3.2-inch  breech- 
loading  gun  broke  from  the  shock  of  discharge,  or  admission  of 
powder  gas,  and  thus  detonated  the  gelatine.*' 

In  the  summer  of  1884  the  Ordnance  Board  fired  four  cast-iron 
screw  shells  from  an  8-inch  muzzle-loading  rifle,  using  40  pounds  of 
powder  in  the  gun,  and  from  5  to  8  pounds  of  gelatine  in  the  shells 
at  each  discharge.  The  gun  was  mounted  on  a  cradle  and  directed 
at  a  target  383  feet  distant.  One  of  the  shells  burst  at  or  near  the 
muzzle  with  little  comparative  violence.  The  other  three  reached 
the  target,  penetrated  about  seven  inches,  and  detonated  from  the 
shock.  These  trials  led  to  the  making  of  six  steel  shells,  three  of 
them  being  cast  and  three  forged.  Analysis  of  the  facts  connected 
with  these  experiments  shows — 

'*  I.  That  the  3-inch  shells  designed  for  gunpowder  charge,  when 
loaded  with  Hill's  explosive  gelatine  three  months  old,  all  cleared 
the  gun  without  injuring  it  in  the  slightest. 

'*  2.  That  the  shells,  having  to  be  charged  through  the  fuze  holes 
with  the  dynamite,  were  necessarily  packed  loosely,  thus  subjecdng 
the  charge  to  the  powerful  action  of  angular  velocity. 

"  3.  That  in  the  trials  made  with  the  3.2-inch,  two  Butler  shells 
charged  with  black  gunpowder  broke  up  '  at  or  near  the  muzzle  'J 
while  of  the  two  Butler  shells  charged  with  Nobel's  gelatine,  or 
dynamite,  one  broke  up  *  at  or  near  the  muxzle,'  and  the  other 
reached  the  target  and  exploded  on  impact. 

"  4.  That  in  the  trials  made  with  the  same  3.2-inch  gun,  using  thin 
Hotchkiss  shrapnel  cases,  charged  with  NobeFs  dynamite,  or  gela- 
tine, all  cleared  the  gun  in  safety  (one  reaching  the  target  after  passing 
through  two-inch  boards)  with  the  exception  of  one,  which  the  Board 
reported  on  as  follows  :  *  It  either  broke  firom  the  shock  of  discharge 
or  admitted  powder  gas.* 

"  5.  That  all  the  trials  with  the  8-inch  shells  charged  with  fresh 
Nobel's  dynamite,  or  gelatine,  were  successful,  three  of  the  shelb 
detonating  at  the  target,  and  one  only  exploding  at  or  near  the 
muzzle ;  that  the  gelatine  used  when  the  premature  explosion  took 
place  was  sixteen  months  on  hand  in  this  country  after  crossing  the 
ocean,  and  therefore  not  such  as  was  recommended  by  General 
Abbot,  or  contemplated  by  the  Board." 
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Major  McKee*s  conclusions  are  as  follows :  that  the  United  States 
officers  undertaking  the  investigation  of  this  subject  were  necessarily 
compelled  to  institute  their  inquiries  de  novo.  All  foreign  informa- 
tion was  so  meagre,  so  unsatisfactory,  and  so  shrouded  in  mystery, 
in  accordance,  doubtless,  with  the  policy  of  the  European  govern- 
ments, that  it  was  seen,  after  careful  investigation,  that  all  trustworthy 
knowledge  would  have  to  be  gleaned  by  Americans  through  experi- 
ence. In  obtaining  this  experience,  devices  have  been  experimented 
with,  invented  by  Mr.  Snyder,  who  presented  several  plans ;  Mr.  C. 
P.  Winslow,  with  a  nitro-glycerine  shell,  in  which  the  glycerine  and 
combined  nitric  and  sulphuric  acids  are  placed  in  separate  glass 
vessels  within  the  shells ;  Mr.  Garrick,  with  a  mortar  and  projectile 
for  nitro-glycerine ;  Mr.  D.  P.  Hill,  with  an  8-inch  explosive  gelatine 
shell ;  Mr.  Stevens,  with  a  double  shell  for  high  explosives ;  Mr. 
Graydon,  with  a  shell  containing  the  dynamite  in  capsules;  Mr. 
Taylor,  who  brought  his  own  gun  and  attempted  to  use  dynamite  as 
a  propulsive  charge ;  and  Mr.  SmolianofT,  experiments  with  whose 
gun  were  made  as  late  as  last  October. 

In  all  these  trials.  Major  McKee  said,  as  to  the  practicability  of 
using  dynamite  as  a  shell  explosive,  that  it  was  well  understood  by 
the  officers  undertaking  them  that  the  crude  blasting  compound  of 
industry,  which  was  the  only  available  explosive  attainable,  was  not  the 
eventual  product  of  chemistry  which  would  satisfactorily  answer  this 
purpose.  It  was  known  that  great  improvements  had  been  made  in 
the  dynamites  of  all  kinds,  especially  in  the  blasting  dynamite  or  gela- 
tine of  Nobel,  and  that  these  compounds  presented  in  transportation 
by  all  modern  conveyances,  and  in  all  mining  and  other  industrial 
works,  as  much,  if  not  greater,  safety  than  the  black  war,  sporting, 
and  the  blasting  gunpowders  of  commerce.  With  this  status  of 
dynamite  apparent,  it  was  seen  that  the  time  had  arrived  for  military 
men  in  the  United  States  to  begin  with  it  as  a  shell  explosive,  with 
some  possibility  of  success.  When  it  was  demonstrated  that  the 
freshly  prepared  crude  commercial  dynamite  might  be  fired  in  a  shell 
from  an  8-inch  gun  with  a  charge  of  forty  pounds  of  black  gunpowder, 
the  only  question  that  then  remained  was  as  to  the  stability  and  relia- 
bility of  the  compound  through  age.  And  when,  after  sixteen  months' 
storage,  it  appeared  to  be  more  sensitive  to  shock,  the  Ordnance 
Board  recommended  that  no  more  experiments  be  made  with  it  until 
it  was  further  camphorated,  or  otherwise  treated  by  competent 
chemists.    And  it  was  ascertained  further,  in  these  few  and  inexpen- 
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sive  tests,  that  the  heat  developed  by  the  angular  velocity  was  a  more 
potent  factor  in  detonating  the  dynamite  than  was  the  shock  of  dis- 
charge. It  has  been  seen,  also,  that,  since  the  comparatively  recent 
discovery  of  nitro-glycerine,  its  development  has  been  rapid  in  the 
protean  forms  of  dynamite.  In  Europe  experiments  are  being  con- 
stantly conducted  to  perfect  this  agent,  and  doubtless  they  will  suc- 
ceed. Even  now  they  claim  in  France  and  Germany  to  have 
perfected  melinite  and  helphonite  (?),  compounds  probably  of  nitro- 
glycerine and  some  of  the  ethers  fsic).  In  Russia  they  also  announce 
some  new  improvements  that  are  not  known  here.  But  in  the  near 
future  there  is  every  probability  that  the  problem  will  be  solved  in 
this  country. — Science  II,  153,  154;  March  30,  1888, 

The  surgeons  who  examined  the  bodies  of  the  soldiers  killed  by 
the  explosion  of  melinite  at  Belfort,*  report  to  the  French  Chirurgical 
Society  that  of  the  seventeen  men  hit  only  six  lived.  The  bodies  of 
the  slain,  it  is  said,  were  literally  torn  into  shreds,  and  it  is  the  belief 
of  Dr.  Tachard  and  his  assistants  that  much  of  the  substance  exploded 
only  after  entering  the  bodies,  or,  in  other  words,  that  melinite  as 
now  compounded  explodes  at  different  periods,  some  early,  some 
late ;  the  first  bursting  the  shell  into  fragments,  and  the  latter  adhering 
to  these  fragments,  exploding  when  driven  home.  They  remarked 
on  the  absence  of  burns  and  of  poisoning.  The  bodies  of  the  wounded 
were  found  to  be  tatooed  as  if  with  explosive  dust. — Army  and  Navy 
Jour,  25,  621 ;  Feb.  25,  1888. 

On  November  3,  1887,  Dr.  S.  H.  Emmens  made  some  public 
experiments  at  his  home  on  Prospect  Avenue  and  One  Hundred  and 
Sixty-fifth  Street,  N.  Y.,  to  demonstrate  the  qualities  of  his  new  ex- 
plosive, "  Emmensite."  "  The  explosive  is  composed  of  two  cheap  and 
easily  obtained  materials ;  one  is  an  extract  from  coal,  and  the  other 
a  mineral  substance.  The  mixture  may  be  pounded  in  a  mortar,  and 
neither  ingredient  separately  shows  any  trace  of  an  explosive  nature. 
Another  valuable  quality  which  is  claimed  for  emmensite  is  that  it 
may  be  melted  and  fused  into  any  shape,  as  a  solid  block,  or  may  be 
granulated  in  various  sizes ;  consequently,  it  may  be  used  either  as  a 
high  or  low  explosive.  According  to  Dr.  Emmens*  computation,  it 
can  exert  a  pressure  of  283  tons  to  the  square  inch,  the  next  highest 
pressure  being  exerted  by  pure  nitro-glycerine,  264  tons.    The  speed 

•Proc.  NaT.  Inst  13,  581 ;  1887. 
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of  explosion  is  greater  than  that  of  any  other  practicable  explosive, 
except  fulminate  of  mercury.  When  used  in  a  compact  form,  its 
highest  possibilities  of  speed  are  obtained,  and  it  is  then  suitable  as 
a  blasting  agent.  When  manufactured  in  the  form  of  pOwder,  the 
rapidity  of  explosion  is  lessened  in  proportion  to  the  coarseness  of 
the  grains,  and  it  may  then  be  employed  in  firearms.  To-day  a  32 
caliber  Smith  &  Wesson  was  fired  from  a  distance  of  6  feet  at  an  iron 
plate  -^  of  an  inch  thick.  With  four  grains  of  emmensite  the  ball 
nearly  pierced  the  plate,  while  with  ten  grains  of  powder  the  ball 
made  only  an  indentation.  A  leaden  hemisphere  was  placed  on  a 
rock ;  upon  this  were  placed,  successively,  one  ounce  cartridges  of 
gunpowder,  explosive  gelatine,  dynamite,  and  emmensite.  While  the 
other  explosives  bent  the  lead,  it  was  shattered  by  the  emmensite. 
An  iron  plate  6  inches  square  was  then  suspended  from  the  branch 
of  a  tree.  A  one-ounce  dynamite  cartridge  placed  on  the  plate 
simply  bent  it;  a  cartridge  of  explosive  gelatine  almost  broke  it; 
while  the  same  amount  of  emmensite  made  a  hole  through  the  plate 
as  large  as  a  man's  fist.  Then,  to  show  that  the  explosive  would 
strike  upward  as  well  as  downward,  a  cartridge  was  suspended  and 
a  leaden  hemisphere  was  placed  over  it.  After  the  explosion  the  lead 
was  found  to  be  not  only  shattered  on  the  under  side,  but  on  its  upper 
side  also.  The  explanation  is  that  the  explosion  took  place  with  such 
rapidity  as  to  force  the  gases  through  the  pores  of  the  lead,  a  thing 
which  happens  when  the  outer  plates  of  a  piece  of  artillery  are  injured 
and  the  inner  plates  remain  unaffected  by  the  shock.  A  piece  of 
emmensite  was  immersed  in  a  barrel  of  water  for  1}  minutes  and 
then  exploded  easily.  Experiments  were  also  given  showing  the 
value  of  the  invention  for  pyrotechnical  purposes.  In  its  ordinary 
state,  emmensite  is  a  yellow  powder  and  is  a  powerful  dye,  and  the 
hair  and  beard  of  those  handling  it  have  become  of  a  brilliant  blood 
red." — Boston  Herald,  Nov.  4,  1887. 

At  the  session  of  the  French  Academy  of  Sciences  for  December 
12,1887,  Professor  Berthelot  presented  a  paper  on  the  "Different 
Modes  of  Explosive  Decomposition  of  Picric  Acid  and  the  Nitro- 
compounds." After  noticing  the  general  belief  which  has  existed 
regarding  the  explosiveness  of  picric  acid,  and  alluding  to  Colonel 
Majendie*s  report*  on  the  recent  accidental  explosion  in  England,  he 
described  the  following  experiments.     When  a  notable  quantity  of 

*  Proc  NaT.  Inst.  14,  149 ;  1888. 
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picric  acid  is  heated  in  an  open  flask  or  capsule,  it  first  melts  and 
then  volatilizes,  giving  out  fumes  which  burn  with  a  smoky  flame, 
but  no  explosion  takes  place.  When,  however,  a  test  tube  about  25 
to  30  millimeters  in  diameter  is  heated  over  a  gas  jet  so  as  to  produce 
a  visible  red,  but  without  melting  the  glass  or  deforming  the  tube, 
on  dropping  into  it  some  few  milligrams  of  the  acid,  in  crystals,  a 
sharp  detonation  occurs,  attended  with  a  bright  white  light  and  the 
characteristic  noise.  When  the  experiment  is  performed  in  nitrogen 
gas,  a  few  flakes  of  carbon  are  deposited ;  in  ordinary  air  the  result  is 
the  same,  but  no  carbon  is  left.  On  increasing  the  quantity  of  picric 
acid,  without,  however,  exceeding  a  few  centigrams,  the  addition  may 
cool  the  bottom  of  the  tube  sufficiently  to  prevent  immediate  detona- 
tion, but  the  substance  is  at  once  volatilized,  and  an  explosion, 
attended  with  flame  occupying  a  great  part  of  the  tube,  occurs. 
This  explosion  is  not  so  sharp  as  the  more  local  detonation,  and  more 
carbon  is  apparently  deposited.  An  explosion  of  this  nature  may  be 
produced  with  a  few  milhgrams  of  material,  by  using  a  glass  tube 
coated  with  the  carbon  of  a  previous  explosion.  With  a  decigram  of  the 
acid  and  a  fresh  tube,  the  reaction  will  be  slower  still,  yet  a  series  of 
deflagrations  with  red  flame  will  be  observed,  while  the  vapor  will 
catch  fire  at  the  mouth  of  the  tube.  Finally,  with  large  quantities 
the  acid  is  decomposed,  there  being  abundant  fumes  and  partial 
volatilization  without  deflagration.  Other  nitrogenized  bodies,  less 
rich  in  oxygen  than  picric  acid,  such  as  the  mono-  and  dinitro- 
benzenes  and  the  nitro-naphthalenes,  were  experimented  with  and 
afforded  similar  results,  thus  leading  to  the  conclusion  that  the 
mode  of  decomposition  of  all  these  nitro-substitution  compounds 
depends  on  the  initial  temperature  of  decomposition. 

Respecting  picric  acid  more  especially,  M.  Berthelot's  conclusions 
are  as  follows :  Should  a  nitro-compound,  such  as  picric  acid,  while 
burning  in  large  masses,  happen  to  heat  the  sides  of  the  containing 
enclosure  to  a  degree  sufficient  to  induce  incipient  deflagration,  the 
deflagration  might  contribute  to  further  increase  the  temperature  of 
the  enclosure,  and  the  phenomenon  might  occasionally  be  transformed 
into  a  detonation.  It  would  even  suffice  that  the  detonation  should 
occur  in  an  isolated  point,  either  during  a  fire  or  owing  to  the  local 
overheating  of  a  boiler  or  apparatus,  to  enable  it  to  originate  the 
explosive  wave  and  propagate  itself  by  influence  throughout  the 
whole  mass,  causing  a  general  explosion. — Comptes  Rendus  Z05» 
1159-1162;  Dec.  12,  1887. 
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Picric  acid,  picrates.  and  mixtures  of  picric  acid  with  certain  other 
substances,  being  "  under  certain  conditions  specially  dangerous  to  life 
and  property  by  reason  of  their  explosive  properties,"  an  Order  in 
Council  has  been  issued  in  Great  Britain  under  the  provisions  of  the 
Explosives  Act,  1875,  declaring : 

"(i)  Picric  acid  when  in  process  of  manufacture  or  storage  shall 
(for  whatever  purpose  used  or  manufactured)  be  deemed  to  be  an 
explosive  within  the  meaning  of  the  said  Act  for  all  the  purposes  of 
the  said  Act,  subject  to  the  exceptions  following :  (a)  Picric  acid  when 
wholly  in  solution  shall  be  exempt  from  being  deemed  to  be  an 
explosive  within  the  said  Act ;  and  (^)  picric  acid  which  does  not  fall 
within  the  exemption  above  set  forth,  but  which  is  being  manufac- 
tured or  stored  in  a  factory,  building,  or  place  exclusively  appropri- 
ated  to  the  manufacture  or  storage  of  picric  acid,  and  in  such  manner 
as  effectually  to  prevent  any  picric  acid  from  coming  into  contact 
(whether  under  the  action  of  fire  or  otherwise)  with  any  basic  metallic 
oxide  or  oxidizing  agent,  or  other  substance  capable  of  forming  with 
picric  acid  an  explosive  mixture  or  explosive  compound,  or  with  any 
detonator  or  other  article  capable  of  exploding  picric  acid,  or  with 
any  fire  or  light  capable  of  igniting  picric  acid,  shall  be  exempt  from 
being  deemed  to  be  an  explosive  within  the  said  Act.  (2)  Picrates 
and  mixtures  of  picric  acid  with  any  basic  metallic  oxide,  or  any 
oxidizing  agent,  or  with  any  other  substance  capable  of  forming  with 
picric  acid  an  explosive  mixture,  or  any  explosive  compound  (for 
whatever  purpose  used  or  manufactured),  shall  be  deemed  to  be  an 
explosive  within  the  meaning  of  the  said  Act  for  all  the  purposes  of 
the  said  Act,  unless  such  picrates  or  mixtures  be  wholly  in  solution." 
— Jour,  Soc,  Chem.  Ind,  7,  48;  Jan.  31,  i888. 

Fleck  states  in  the  Chem,  Centr,  p.  99,  1887,  that  if  a  solution  of 
picric  acid  is  evaporated  in  a  porcelain  dish,  the  residue  then  being 
moistened  with  a  10  per  cent  solution  of  hydrochloric  acid,  a  small 
piece  of  pure  zinc  being  added  to  this  and  the  whole  allowed  to 
remain  in  the  cold  for  some  hours,  a  fine  blue  color  is  developed.  A 
solution  of  dinitrocresol  (Victoria  Yellow)  treated  in  the  same  way 
yields  a  bright  blood-red  color.  The  original  solutions  are  best 
made  by  extracting  with  alcohol— ^bar.  of  Anal,  Chem.  2,  120 ;  1888. 

In  a  lecture  delivered  before  the  Aldershot  Military  Society,  Feb- 
ruary 2,  1888,  by  Sir  Henry  Halford,  on  the  new  magazine  gun 
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recommended  for  adoption  by  the  British  service,  he  says  of  the 
explosive  to  be  used :  "  We  take  Curtis  and  Harvey  No.  6  for  instance, 
but  that  requires  a  great  deal  of  room,  and  the  Swiss  have  managed 
to  compress  their  powder  in  such  a  way  that  they  can  put  70  grains 
into  the  space  occupied  by  55  of  our  powder.  It  is  quite  true  that 
powders  for  small  arms  are  in  their  infancy.  We  hear  of  nitrate 
powder,  smokeless  powder  which  will  be  suitable  and  accurate  for 
rifles.  .  So  far  I  believe  it  has  not  been  used  with  success.  The 
French  find  it  will  not  keep.  For  use  it  is  impossible  to  take  a 
powder  that  will  not  keep  for  at  least  ten  years.  If  we  adopt  a  powder 
without  adequate  time  being  taken  to  test  its  storage  capabilities,  it 
will  be  a  bad  thing  for  the  country.  But  we  can  take  Rubini  powder 
and  work  with  that,  and  meanwhile  make  experiments  with  these 
nitrate  powders  and  see  if  anything  can  be  done  towards  getting  a 
smokeless  powder  for  the  future." — Army  and  Navy  Jour.  25,  601 ; 
Feb.  25,  1888. 

Prof  W.  Mattieu  Williams  infers,  from  an  examination  of  Count 
Rumford*s  *'  Essay  on  Gunpowder,"  that  he  produced  solid  carbonic 
acid*  in  the  course  of  his  experiments  on  the  explosive  force  of  that 
composition.  In  an  experiment  with  a  confined  cylinder  the  Count 
observed  "  an  extremely  white  powder,  resembling  very  light  white 
ashes,  but  which  almost  instantaneously  changed  to  the  most  perfect 
black  color  upon  being  exposed  to  the  air."  Prof.  Williams  supposes 
that  this  white  evanescent  ash-like  deposit  was  solid  carbonic  acid. 
The  change  to  black  mentioned  by  Rumford  was  caused  by  the 
instantaneous  evaporation  of  the  acid  which  revealed  the  ordinary 
black  deposit  of  gunpowder  beneath  it.  The  pressure  under  which 
the  experiment  was  conducted  was  9431  atmospheres,  which  is  abun- 
dantly sufficient  to  effect  the  solidification  of  carbonic  acid. — Pop. 
Set,  Month.  29,  718;  1886. 

The  Royal  Prussian  Fire-Damp  Commission  has  carried  out  a 
series  of  experiments  in  the  Royal  coal-mine  near  Neunkirchen,  the 
results  of  which  go  far  to  confirm  Mr.  W.  Galloway's  t  theory  of  the 
agency  of  coal-dust  alone,  and  in  conjunction  with  fire-damp,  in  prop- 
agating explosions  in  mines.  At  the  mine  in  question  is  a  blower  for 
fire-damp  at  a  depth  of  131  yards  below  the  surface,  which  gives  off 
0.9  cubic  feet  of  gas  per  minute.  For  the  experiments  cannon  were 
planted  at  the  closed  end  of  a  horizontal  gallery  167  feet  long,  having 

•Proc  Nav.  Inst.  X2,  621-623;  1886.  tibid.  xa,  429;  18S6. 
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a  branch  33  feet  long,  starting  at  a  distance  of  93  feet  from  its  dosed 
end.  The  branch  gallery  was  closed  at  both  ends  with  two-inch 
planking.  One  gun  was  fired  when  the  gallery  was  free  from  fire- 
damp and  from  coal-dust ;  the  flame  of  the  shot  was  a  little  over  13 
feet  long.  In  a  second  experiment  the  floor  of  the  gallery  was 
strewed  with  coal-dust  1.17  inches  thick  for  a  length  of  65  feet  The 
shot  gave  rise  to  a  loud  detonation,  and  the  resulting  flame  filled  the 
gallery  to  a  distance  of  88  J  feet.  The  inner  planking  of  the  branch 
gallery  was  broken.  In  the  third  experiment  the  gallery  floor  was 
strewed  with  coal-dust  for  a  length  of  130  feet.  The  flame  traversed 
the  whole  length  of  the  gallery  with  great  velocity,  and  came  out  at 
the  open  end  to  a  distance  of  16  feet,  or  183  feet  in  all.  It  also 
emerged  from  the  branch  gallery  to  a  distance  of  several  yards.  The 
outer  partition  of  this  gallery  was  broken  into  small  fragments.  For 
the  fourth  experiment,  the  partitions  in  the  branch  gallery  were 
replaced,  coal-dust  was  strewed  on  the  floor  for  a  distance  of  65  feet, 
and  a  volume  of  35  J  cubic  feet  of  fire-damp  was  introduced  and  com- 
pletely diffused.  The  firing  of  the  shot  produced  a  flame  190  feet 
long,  accompanied  by  a  report  like  a  thunder-clap.  The  inner  bret- 
tice  of  the  branch  gallery  was  broken  and  drawn  several  yards  into 
the  main  gallery,  but  the  outer  one  remained  intact.  The  incidental 
effects  of  the  last  two  shots  also  indicated  how  tremendous  a  force 
had  been  let  loose  when  coal-dust  formed  one  of  the  elements  of  the 
explosion.  These  experiments  were  typical  of  two  hupdred  similar 
ones  that  had  been  made  with  from  one  to  seven  guns,  all  marked 
by  results  sustaining  the  coal-dust  theory. — Pop,  Set.  Month.  27,  714 ; 
1885. 

We  are  indebted  to  Sir  Frederick  Abel  for  a  copy  of  his  very  valu- 
able paper  on  "Accidents  in  Mines,"  which  is  reprinted,  together 
with  the  discussion,  as  a  pamphlet  of  some  200  pages,  from  the  Proc. 
Inst,  Civ.  Eng,  for  1886-1888,  and  from  which  we  propose  to  abstract 
for  a  later  number  of  these  Notes. 

A  striking  new  experiment,  exhibiting  the  explosive  nature  of 
"  Nitrogen  Chloride,"  is  described  by  Prof.  Victor  Meyer  in  the  Ber. 
Chem,  GeselL  21,  26-28  ;  1888.  A  few  drops  of  yellow  chloride  were 
prepared  in  the  usual  manner  by  inverting  an  exceptionally  thin  flask 
filled  with  chlorine  gas  in  a  leaden  dish  containing  a  solution  of  am- 
monium, chloride.  Instead,  however,  of  gently  agitating  the  appar- 
atus so  as  to  cause  the  drops  to  fall  into  a  smaller  leaden  capsule 
placed  beneath  the  mouth  of  the  flask,  they  were  allowed  to  float  freely 
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upon  the  surface.  The  whole  apparatus  was  then  enclosed  in  a  cover- 
box  fitted  with  stout  plate-glass  sides,  through  the  top  of  which  was 
passed  a  bent  pipette,  turning  up  below  just  under  the  mouth  of 
the  fiask,  and  connected  outside  with  a  dropping  funnel  containing 
ammonium  chloride  solution  and  a  few  drops  of  turpentine.  When 
sufficient  nitrogen  chloride  had  collected,  the  tap  of  the  funnel  was 
carefully  turned  so  as  to  allow  a  little  turpentine  to  slowly  rise  in  the 
flask.  After  a  moment  or  two  it  reached  the  surface  and  mingled 
with  the  nitrogen  chloride,  causing  a  brilliant  flash  of  light  and  a  loud 
explosion,  which  Prof.  Meyer  likens  to  a  thunder-clap,  so  much  more 
powerful  is  the  detonation  in  a  confined  space.  The  flask,  of  course, 
was  shattered,  not  into  powder,  but  into  tolerably  large  fragments ; 
the  plate-glass  box,  however,  even  after  many  repetitions  of  the  experi- 
ment, remained  intact,  a  small  door  on  the  side  away  from  the 
observers  having  been  left  ajar  so  as  to  prevent  any  notable  increase 
of  pressure.  Curiously,  the  nitrogen  chlorid  e  never  entirely  exploded ; 
a  part  remained  in  the  distorted  leaden  dish  and  maintained  an  inces- 
sant fusilade  for  more  than  a  minute. 

At  the  last  meeting  of  the  Gottingen  Chemical  Society,  Dr.  Gatter- 
mann  read  a  preliminary  note  upon  his  recent  researches  on  "  Nitrogen 
Chloride."  From  his  analyses  it  appears  pretty  clear  that  the  yellow 
liquid  is  a  mixture  of  at  least  two  distinct  chlorides,  which  he  has 
hopes  of  being  able  to  separate.  During  the  course  of  his  experi- 
ments the  reason  of  its  capricious  behavior,  which  has  been  the 
cause  of  so  many  painful  accidents  in  the  past,  was  happily  discov- 
ered. It  is  decomposed  by  the  actinic  rays  of  light,  being  rapidly 
acted  upon  by  sunlight  with  periodic  spontaneous  explosions,  and 
being  at  once  fired  by  exposure  to  the  rays  of  burning  magnesium. 
Hence  the  further  study  of  this  subject  must  be  carried  on  in  the  dark 
room. — Nature  37,  350 ;  Feb.  9,  1888. 

These  results  of  Gattermann's  with  nitrogen  chloride  recall  those 
obtained  by  Guyard  with  nitrogen  iodide.  Dull.  Soc.  Chim,  41,  [2] 
12  ;  Jan.  1884.  He  found  the  action  of  light  on  this  amide  so  marked 
that  he  proposed  to  use  the  phenomenon  for  photometric  purposes. 

Through  the  courtesy  of  Dr.  Wolcott  Gibbs  we  learn  that  in  1843  or 
1844,  while  Dr.  John  Torrey  was  exhibiting  to  his  class  at  the  College 
of  Physicians  and  Surgeons  of  New  York  the  oxidizing  effect  of 
fuming  nitric  acid  on  phosphorus,  a  tremendous  explosion  ensued. 
The  experiment  was  made  by  placing  the  fuming  nitric  acid  in  a 


442  NOTES  ON  THE  LITERATURE  OF  EXPLOSIVES. 

Stout  platinum  crucible  which  rested  on  a  stone  slab,  and  dropping^ 
in  the  piece  of  ordinary  phosphorus  from  the  end  of  a  rod  which  held 
it.  The  explosion  followed  immediately  on  the  phosphorus  coming 
in  contact  with  the  acid.  A  curious  result  of  the  explosion  was,  that 
while  the  sides  of  the  platinum  crucible  were  extended,  the  bottom 
was  driven  upward,  so  that  the  vertical  cross-section  was  chang^ed 
from  the  shape  of  a  U  to  nearly  that  of  a  W. 

In  discussing  the  "  Origin  and  Structure  of  Meteorites,"  Pop.  Scu 
Mofilh.  29,  374-386;  1886,  M.  A.  Daubr6e  says  nothing  in  the 
exterior  form  of  meteorites  is  more  striking  than  a  general  aspect 
indicating  that  they  are  parts  of  a  broken  body.  When  we  compare 
hundreds  or  thousands  of  stones  of  the  same  fall,  we  find  that  they  all 
present  polyhedral  forms,  like  those  of  stones  broken  for  a  macadam- 
ized road,  except  that  the  angles  are  more  or  less  rounded.  Even 
meteoric  iron  exhibits  this  angular  shape,  showing  that  its  mallea- 
bility and  extreme  tenacity  have  not  preserved  it  from  a  violent 
rupture.  It  seemed  impossible  that  such  effects  could  be  produced 
solely  by  the  action  of  the  air,  especially  in  the  upper  regions  where 
it  is  in  an  extremely  rarefied  condition.  But  light  has  been  thrown 
upon  the  problem  since  the  introduction  of  the  new  explosives,  which 
illustrate,  in  their  industrial  applications,  the  prodigious  force  that 
gases  are  capable  of  exerting,  even  in  small  quantity,  when  they  are 
suddenly  animated  by  a  considerable  tension.  The  explosion  of  a 
kilogram  of  dynamite  will  break  up  bars  of  steel  which  a  pressure  of 
a  million  kilograms  would  hardly  crack.  Similar  conditions  exist  in 
the  upper  strata  of  the  atmosphere,  slight  as  their  density  may  be, 
when  a  meteor  moving  with  planetary  velocity  strikes  upon  them. 
The  body  compresses  the  air  more  rapidly  than  it  can  yield,  and 
transmits  an  equivalent  motion  to  its  own  molecules.  Under  these 
circumstances,  in  the  successive  detonations  caused  by  an  enforced 
rotation,  iron  and  the  most  tenacious  bodies  will  fly  into  pieces  as  if 
they  were  struck  with  a  pile-driver. 

There  is  another  no  less  characteristic  feature  of  the  surface  of 
meteorites  which  testifies  to  the  violence  of  the  mechanical  action 
produced  upon  them  by  the  atmospheric  rebound,  exhibited  by 
rounded  cavities  resembling  finger-marks.  They  appear  in  the 
stony  meteors,  but  are  particularly  characteristic  of  the  iron  masses. 
These  marks  were  at  one  time  attributed  to  transient  explouons 
taking  place  during  the  course  of  the  meteor  through  the  air;  but 
experiment  has  shown  that  the  same  appearance  is  produced  in 
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bodies  which  are  acted  upon  by  an  explosion  of  dynamite,  in  the 
grains  of  coarse  powder  that  drop,  half  consumed,  from  the  mouth 
of  a  cannon  when  it  is  fired,  and  upon  the  touch- hole  of  the  cannon. 
They  are  all  due  to  the  same  cause — to  the  erosive  action  of  gas 
revolving  rapidly  and  moving  spirally  and  under  high  pressure 
against  the  projectiles,  boring  into  them  as  if  it  were  a  gimlet.  The 
mechanical  action  is  accompanied  and  aided  by  a  chemical  action 
which  is  dependent  upon  the  combustible  nature  of  iron  at  high 
temperatures.  Although  these  blister-holes  are  worked  only  on  the 
face  which  is  exposed  to  the  direct  pressure  of  the  gas,  meteorites 
present  them  on  various  sides,  and  sometimes  over  their  whole 
surface.  This  arises  from  the  rotatory  character  of  the  motion  of  the 
body,  which  makes  it  present  every  side  in  succession  to  the  front — 
{From  Revue  des  Deux  Mondes,) 

Dr.  H.  G.  Piffard  proposes  the  use  of  a  mixture  of  gun-cotton  and 
powdered  magnesium  for  the  production  of  a  light  by  which  instan- 
taneous photographs  may  be  made  at  night.  The  burning  magne- 
sium furnishes  a  light  which  is  rich  in  actinic  rays,  and  the  burning 
gun-cotton  supplies  the  heat  necessary  to  cause  the  instantaneous 
combustion  of  the  magnesium.  The  mixture  has  been  flashed  from 
a  pistol. — Newport  News,  Oct.  31,  1887. 

According  to  the  Sci,  Am,  Sup.  25,  10230  ;  April  7,  1888,  a  new 
use  for  soluble  gun-cotton  has  been  found  in  the  manufacture  of  a 
fibre  called  *'  Artificial  Silk.*'  This  fibre  is  prepared  by  De  Char- 
donne  by  dissolving  3  grams  nitro-cellulose  in  100  to  150  cc.  of  a 
mixture  of  equal  parts  of  alcohol  and  ether.  2.5  cc  of  a  filtered  10 
per  cent  solution  of  ferrous  chloride  in  alcohol,  or  of  stannous  chloride, 
and  1.5  cc.  of  a  solution  of  tannic  acid  in  alcohol  are  then  added. 
The  filtered  liquid  is  placed  in  a  vertical  reservoir  having  at  its 
bottom  a  blow-pipe  nozzle  of  glass  or  platinum.  This  pipe  forms  an 
acute  cone  with  an  orifice  of  from  0.10  to  0.20  mm.,  the  thickness  of 
the  margin  not  exceeding  0.1  mm.,  and  opening  into  a  vessel  of 
water  acidulated  with  one-half  per  cent,  of  monohydrated  nitric  acid. 
The  level  in  the  reservoir  being  some  centimeters  higher  than  in  the 
vessel  of  water,  the  overflow  proceeds  easily.  The  fluid  hardens  at 
once  in  the  acidulated  water,  and  may  be  drawn  out  by  a  uniform 
movement  in  the  form  of  a  thread  which  must  be  dried  rapidly  by 
traversing  a  current  of  dry  (not  hot)  air,  and  may  be  wound  up  as 
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soon  as  dry.    Soluble  coloring  matters  may  be  introduced  into  the 
solution  so  as  to  obtain  threads  of  all  colors. 

The  Journal  du  Maielot  of  Jan.  14,  1888.  contains  an  account  of  an 
invention  of  M.  W.  Meissel's,  of  the  North  German  Lloyd  line,  for 
throwing  oil  from  a  ship  upon  the  billows  which  endanger  her  safety. 
This  consists  in  attaching  thin  zinc  cylinders,  filled  with  oil,  to  the 
end  of  a  rocket,  so  arranged  that  the  explosion  of  the  rocket  shall 
rupture  the  cylinder  and  distribute  the  oil.  Experiments  were  made 
from  the  Vesra  in  the  middle  Atlantic  and  they  gave  excellent 
results,  and  proved  that  they  could  be  fired  directly  ahead  either  in 
the  air  or  under  water. 

The  San  Jose  {Cal!)  Mercury  of  January  22, 1888,  cites  the  results 
of  several  experiments  with  this  rocket.  In  one  experiment  the 
rocket  was  thrown  to  a  distance  of  1000  feet  By  the  explosion  of 
five  rockets  at  from  1200  to  1500  feet  from  the  ship,  a  space  of  from 
1 500  to  2000  square  feet  of  water  was  covered  with  oil  and  the  waves 
were  at  once  smoothed.  The  rocket  was  fired  900  feet  against  a  gale. 
The  value  of  the  invention  to  deep-water  sailors  consists  in  the  cer- 
tainty of  explosion  of  the  rocket  at  sufficient  distance  to  leave  the 
vessel  in  calm  water  during  a  gale. 

The  Newport  News  of  April  2,  1888,  states  that  a  patent  has  been 
granted  Mr.  Timothy  Akin,  Sen.,  of  Gosnold,  one  of  our  branch 
pilots,  for  a  rocket  or  projectile  made  of  metal  and  filled  with  oil, 
which  is  to  be  thrown  from  the  shore  near  or  around  vessels  that  are 
stranded.  It  can  be  thrown  from  the  same  gun  that  throws  the  life 
line  across  stranded  vessels.  The  rocket  sinks  in  the  ocean  and  the 
oil  that  is  contained  therein  escapes  and  floats  on  the  surface,  which 
makes  the  water  comparatively  smooth  and  stops  the  sea  from  tureak- 
ing,  thus  enabling  the  life-saving  crews  to  work  in  smooth  water 
while  they  are  engaged  in  their  perilous  duty  going  to  and  Iro  from 
the  stranded  vessel  saving  Jife.  Capt.  Akin  has  tried  them  and  they 
work  well.  He  intends  to  send  them  to  the  different  life-savingr 
stations  so  that  they  can  be  fairly  tested  and  tried. 

Mr.  Wolcott  C.  Foster  gives  in  the  Engineering  News  19,  254 ; 
March  31,  1888,  a  "  List  of  Explosives  Containing  Nitro-glycerine," 
in  which  the  names  of  some  forty  different  explosives,  together  with 
the  different  grades  of  each  and  their  nitro -glycerine  contents,  are 
enumerated. 
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STEEL:   ITS  PROPERTIES;  ITS  USES  IN  STRUCTURES 

AND  HEAVY  GUNS. 

By  Wm.  Metcalf,  Trans.  Am.  Soc  Civil  Engineers. 

A  Review. 

The  year  just  passed  has  been  a  notable  one  in  the  history  of  gun-making  in 
the  United  States,  not  only  because  of  the  actual  work  accomplished  and  the 
promise  of  more  to  be  accomplished  in  the  immediate  future,  but  almost 
equally  because  of  the  widespread  interest  aroused  in  the  subject  outside  of 
military  circles. 

This  interest  has  been  evinced  by  the  appearance  of  no  fewer  than  six 
papers  from  prominent  civil  and  mechanical  engineers,  four  of  which  have 
been  exhaustively  discussed  by  officers  of  the  army  and  navy  and  by  many  of 
the  leading  engineers,  metallurgists,  and  inventors  of  the  country. 

The  first  impetus  was  given  to  the  discussion  by  Mr.  Dorsey's  paper  before 
the  Naval  Institute  on  Steel  for  Heavy  Guns.  This  was  followed  in  the 
Proceedings  of  the  Institute  by  Mr.  Wm.  J.  McAlpine's  paper  on  the  same 
subject,  by  Mr.  W.  F.  Durfee*s  on  Iron  and  Steel  and  the  Mitis  Process,  and 
by  Mr.  A.  H.  Cowles  on  Aluminum  Bronze.  In  March  the  subject  was 
brought  before  the  American  Society  of  Civil  Engineers  by  Mr.  Wm.  Metcalf. 
Finally,  the  last  month  of  the  year  has  brought  a  paper — just  issued — on  **  Gun 
Making  in  the  United  States,"  from  the  pen  of  Captain  Rogers  Bimie,  Jr., 
before  the  Military  Service  Institution  at  Governor's  Island. 

Every  one  of  these  papers  should  be  read  by  all  who  wish  to  understand  the 
metallurgy  and  manufacture  of  heavy  guns.  Taken  together,  they  probably 
contain  every  argument  which  has  been  brought,  or  is  likely  soon  to  be  brought, 
against  the  type  of  guns  which  has  been  adopted  for  the  new  armament  of  our 
ships  and  forts,  together  with  the  replies  of  ordnance  officers  and  gun  manu- 
facturers to  those  arguments. 

To  us  it  seems  that  no  impartial  reader  of  these  papers  can  fail  to  find  in 
them  abundant  evidence  of  the  wisdom  shown  in  the  selection  of  this  type,  or 
fail  to  be  gratified  at  the  way  in  which  all  arguments  against  it  have  been  met 
and  answered. 

With  the  papers  of  Mr.  Dorsey,  Mr.  McAlpine,  Mr.  Durfee,  and  Mr.  Cowles, 
the  members  of  the  Institute  are  already  familiar.  It  is  proposed  here  to  give 
them  some  information  as  to  Mr.  Metcalf's  paper  before  the  Society  of  Civil 
Engineers  and  the  discussion  which  followed  it. 

The  paper  is  in  two  parts,  of  which  the  first  is  devoted  to  a  consideration  of 
the  nature,  peculiarities^  and  treatment  of  steel,  and  the  second  to  the  use  of 
steel  for  guns. 

Toward  the  close  of  the  discussion  Mr.  Metcalf  expresses  regret  that  the 
first  part  of  his  paper  should  have  been  overshadowed  in  the  importance  given 
to  the  second  part  by  those  who  joined  in  the  discussion  ;  but  this  would  seem 
to  have  been  due  not  to  any  lack  of  interest  in  the  views  expressed  upon  the 
nature  and  treatment  of  steel,  but  to  the  almost  universal  consent  with  which 
those  views  were  received. 
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However  this  may  be,  we  of  the  Navy  have  much  reason  to  congratulate  our- 
selves upon  the  result,  which  is,  that  the  discussion  turned  almost  entirely  upon 
that  part  of  the  paper  relating  to  guns. 

It  is  of  course  with  this  part  of  the  paper  that  we  shall  principally  deal, 
though  nothing  that  Mr.  Metcalf  has  to  say  of  steel  could  fail  to  be  of  interest 
and  value.  His  principal  points,  until  he  comes  to  gun-making,  are  summarized 
at  the  end  of  his  paper  and  may  well  be  given  here  in  his  own  words. 

**Iron  and  all  metals  are  liquids. 

*'Cold  steel  is  congealed  iron,  containing  in  solution  various  ingredients 
which  give  to  it  certain  marked  properties. 

**Heat  is  the  power  which  gives  to  steel  all  of  its  good  and  all  of  its  bad 
conditions. 

**  Steel  changes  in  volume  and  structure  with  every  degree  of  heat  that  is 
applied  to  it,  and  the  changes  may  be  read  in  the  fracture  as  surely  as  we  read 
the  changes  in  volume  in  the  mercury  column. 

*'  Slow,  quiet  cooling  from  a  high  temperature  causes  the  formation  of  large, 
irregular  crystals  and  renders  the  steel  weak. 

"Quick  cooling  and  agitation  form  small,  uniform  crystals  and  a  strong 
condition. 

*'The  application  of  heat  alone  will  change  the  form  and  the  size  of  the 
crystals. 

**  The  change  of  volume  due  to  a  unit  of  heat  increases  as  the  content  of 
carbon  increases ;  therefore  high  carbon  steel  must  be  handled  with  exceeding 
care. 

"  The  temperature  to  which  it  was  last  subjected,  moderated  by  its  sobse- 
quent  treatment,  is  always  recorded  in  the  structure  of  steel,  and  may  be  read 
there  if  the  piece  be  fractured. 

**  Annealing,  making  soft,  ductile,  and  uniform  in  texture  is  the  most 
important  of  all  operations,  from  an  engineer's  point  of  view. 

**  Although  annealing  will  relieve  strains  and  change  a  coarse  structure  to  a 
fine  uniform  grain,  it  must  not  be  supposed  for  a  moment  that  any  amount  of 
annealing  will  heal  a  rupture.  I  do  not  believe  there  is  any  cure  for  a  rupture, 
because  I  do  not  believe  steel  can  be  welded. 

'*  Steel  being  crystalline,  has  no  fibre ;  therefore  there  should  be  no  sharp 
angles,  no  sharp  edges,  and  no  unfilleted  corners;  the  surfaces  should  be 
smooth  and  free  from  tool  marks  or  indentations  caused  by  sledge  blows  and 
the  like. 

"  With  our  present  knowledge,  the  best  steel  for  structural  purposes  is  that 
which  is  most  nearly  composed  of  iron  and  carbon. 

*•  Finally,  good  steel,  properly  worked,  is  the  most  useful  of  all  of  inan*s 
productions,  and  it  may  always  be  relied  upon  to  do  its  full  work  to  its  utmost 
limit ;  but  if  the  laws  of  its  being  be  violated  it  will  as  certainly  respond, 
causing  disappointment  and  disaster." 

Great  value  is  attached  to  annealing — the  process,  it  will  be  remembered, 
upon  which  the  advocates  of  our  present  system  of  gun-making  have  laid 
special  stress,  but  the  usefulness  of  which  has  been  called  in  question  by 
^Ir.  Dorsey  and  others.  Upon  this  subject  Mr.  Metcalfs  words  should  be 
conclusive.     He  says  : 

"  It  is  a  remarkable,  and  probably  the  most  important  property  of  steel,  that 
no  matter  what  the  grain  may  be,  no  matter  how  coarse  from  overheating,  or 
how  irregular  from  uneven  heating,  if  it  be  heated  uniformly  to  the  refining 
heat  and  kept  at  that  heat  long  enough,  the  crystals  will  change  in  size  and 
will  all  become  small  and  uniform,  so  that  the  fracture  will  be  so  even  that  it 
will  be  called  fine-grained  and  amorphous 

"  If  an  inqot  be  annealed  properly  it  will  lose  every  vestige  of  its  distinctive 
crystallization  ;  it  will  become  refined  and  tough." 

Now  as  to  guns. 

Mr.  Metcalf,  it  is  well  known,  advocates  a  gun  of  steel  cast  on  the  principle 
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which  Rodman  applied  with  so  much  success  to  cast  iron  smoothbores.  The 
built-up  gun  he  condemns  as  unscientific  and  unmechanical,  holding  that  the 
conditions  sought  in  building  up  can  never  be  practically  attained  by  that 
system,  but  that  they  may  be  attained  by  the  Rodman  process  of  casting 
hollow  and  cooling  from  the  inside.  In  his  paper  he  proposes  to  apply  this 
principle  as  it  was  applied  by  Rodman,  casting  the  gun  with  a  hollow  core 
through  which  water  circulates,  at  the  same  time  keeping  up  the  temperature 
of  the  outside  by  the  application  of  heat  in  the  pit.  The  object  of  this  process 
is  to  place  the  successive  layers  of  metal  from  the  bore  outward  in  a  state  of 
varying  tension  ;  that  is  to  say,  to  set  up  internal  strains.  The  gun  is  then  to 
be  annealed.  But  the  object  and  effect  of  annealing,  as  Mr.  Metcalf  very 
clearly  explains,  are  to  remove  all  internal  strains  and  to  place  the  metal 
throughout  the  mass  in  a  state  of  rest ;  that  is  to  say,  having  gone  to  great 
trouble  and  expense  to  produce  internal  strains,  he  goes  to  still  further  trouble 
and  expense  to  remove  them.  This  inconsistency  having  been  pointed  out 
by  Lieutenant  IngersoU  and  Lieutenant-Commander  Barber,  Mr.  Metcalf  shifts 
his  ground  somewhat  and  says  that  he  thinks  it  would  be  more  convenient  to 
cast  the  gun  solid,  bore  it  out,  and  then  proceed  with  the  treatment.  He  says 
nothing,  however,  of  any  change  in  the  order  of  treatment,  and  as  his  change 
of  plan  is  based  wholly  upon  convenience  and  not  upon  principle,  it  seems 
reasonable  to  understand  that  the  order  of  treatment  is  to  remain  the  same. 
In  the  Rodman  process  the  tensions  are  set  up  in  cooling  the  metal  from  a 
state  of  fusion.  Annealing  must  of  necessity  follow  this.  If  the  gun  is  cast 
solid,  bored  out,  and  then  subjected  to  the  same  treatment,  it  will  be  heated  to 
a  high  temperature,  cooled  from  the  inside,  and  afterward  annealed.  This  is 
still  setting  up  internal  strains  by  one  process  and  removing  them  by  another, 
so  that  the  point  made  by  Lieutenant  IngersoU  and  Lieutenant-Commander 
Barber  is  not  met  by  this  change  of  ground. 

Later  in  the  discussion  the  same  point  having  been  made  by  Mr.  Marshall, 
Mr.  Metcalf  says,  **  Slow  reheating  to  the  right  temperature  will  insure  the 
formation  of  uniformly  minute  crystals  and  great  strength,  and,  having  secured 
these  conditions,  cooling  from  the  interior,  whether  rapid  or  not,  will  secure 
initial  tensions  in  the  directions  desired." 

We  are  now  surely  far  enough  from  the  Rodman  process  of  manufacture. 
The  principle,  it  is  true,  is  retained  ;  the  principle,  that  is,  of  varying  tensions  ; 
but  so  is  this  principle  maintained  in  the  built-up  gun.  It  is  the  very  essence 
of  the  built-up  system.  The  point  at  issue  between  Mr.  Metcalf  and  the 
advocates  of  built-up  guns  is  one,  then,  upon  which  neither  side  can  justly 
appeal,  as  against  the  other,  to  the  ''spirit  of  Rodman."  Both  parties  accept 
Rodman's  principle,  but  both  propose  to  modify  his  method,  for  the  very 
excellent  reason  that  they  are  dealing  with  a  metal  to  which  his  method  does 
not  apply.  There  is  no  reason  to  assume  that  if  Rodman  were  living  to-day 
and  engaged  in  the  manufacture  of  steel  guns,  he  would  of  necessity  cling  to 
the  methods  which  he  invented  forty  years  ago  for  cast  iron.  He  was,  before 
all  things,  a  progressive  man,  always  in  advance  of  his  age,  never  lagging 
behind  it.  It  may  be  remarked,  however,  that  there  seems  a  somewhat  unjusti- 
fiable tendency  in  certain  quarters  just  now  to  make  a  fetish  of  him.  He  was 
undoubtedly  a  remarkable  man  and  a  very  able  artillerist.  He  made  guns 
which  were  perhaps  the  best  of  their  day,  but  which  were  certainly  not  perfect 
guns.  The  opinion  prevails  very  generally  among  the  advocates  of  the  cast 
steel  gun  that  no  Rodman  guns  ever  failed.  This  is  as  far  from  the  truth  as 
the  conviction  held  by  the  same  people  that  a  great  many  built-up  steel  guns 
have  failed.  The  facts  are  all  the  other  way.  As  noted  by  Lieutenant-Com- 
mander Barber,  in  the  report  of  the  Joint  Committee  on  Ordnance,  Senate, 
page  215,  L.  Congress,  Third  Session,  there  is  a  list  of  249  cast-iron  guns 
which  have  burst  in  the  United  States.  Of  these,  141  burst  under  fire,  lobarst 
spontaneously,  and  08  cracked,  fissured,  or  ruptured  before  proof.  Of  those 
which  failed  under  nre,  24  were  Rodman  guns. 
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The  Rodman  process,  then,  did  not  make  a  reliable  gun  within  its  own  proper 
limits  of  pressure,  even  of  cast  iron,  the  ideal  metal  for  such  a  process;  amd 
the  question  naturally  arises  whether  it  can  make  a  reliable  gon  for  much 
heavier  pressures,  of  steel,  a  metal  many  times  more  difficult  tlum  iron  to  caMt. 
Assuming  for  the  moment  that  the  answer  is  in  the  affirmative  ;  assuming  thnt 
Mr.  Metcalf  can  cast  a  gun  solid,  without  blow-holes  or  other  defects,  bore  it 
out,  heat  it  uniformly  throughout  its  huge  and  irregularly  shaped  mass  to 
exactly  the  right  temperature  for  annealing,  maintain  that  even  tempermtnre  for 
the  proper  time,  and  finally  cool  it  from  the  inside,  preserving  such  relations 
between  the  rate  of  cooling  of  the  inside  and  outside  of  this  irregular  mass  as 
shall  insure  the  proper  relations  of  tensions  for  the  successive  layers ;  assuming 
all  this,  will  he  in  the  end  have  a  cheaper  gun  than  can  be  ma^e  by  manufac- 
turing it  in  parts  so  small  that  each  can  easily  be  made  perfect,  treating  each  with 
reference  to  the  strain  it  will  have  to  stand  in  the  finished  gun,  and  then  asscm* 
bling  these  parts  ?  Mr.  Metcalf  desires  that  his  system  should  be  considered 
chiefly  with  reference  to  very  heavy  guns,  "  from  looto  150  tons."  The  casting 
(solid)  for  a  gun  to  have  a  finished  weight  of  100  tons  would  weigh  not  far 
from  250  tons.  This  mass  of  metal  having  been  cast  with  all  the  precautions 
necessary  to  secure  uniformity,  must  be  taken  from  the  pit  and  put  in  the  lathe 
to  remove  the  sinking  head  and  cut  the  bore.  It  must  then  be  returned  to  the 
pit  and  there  subjected  to  the  treatment  which  is  to  give  it  its  uniform  granu- 
lation and  its  characteristic  tensions,  after  which  it  must  be  again  transferred 
from  the  pit  to  the  lathe  to  be  finished. 

The  mere  handling  of  such  a  mass  of  metal  must  be  a  heavy  item  of  expense, 
but  a  far  heavier  one  will  result  from  the  proportion  of  failures  which  will  be 
found  an  inevitable  feature  of  the  process. 

Mr.  Metcalf  objects  to  the  consideration  of  the  castings  that  shall  be  lost  in 
the  pit  **  unless  the  makers  of  built-up  guns  will  report  every  defective  ingot 
as  a  failure  of  a  gun."  But  the  failure  of  an  ingot  for  a  built-up  gun  is  not  the 
failure  of  a  gun.  It  is  a  failure  and  means  the  loss  of  only  a  small  part  of  a 
gun,  while  the  failure  of  a  cast  gun  in  the  pit  means  the  loss  of  the  whole. 

It  must  be  agreed  that  cast  iron  is  a  far  easier  metal  to  deal  with  than  cast 
steel,  yet  in  a  recent  attempt  at  South  Boston  to  cast  the  body  of  a  12-inch  rifle 
(of  cast  iron],  three  failures  were  made  before  a  successful  result  was  pro- 
duced.   The  weight  of  the  finished  piece  required  in  this  case  was  only  35  tons. 

As  to  the  expense  of  such  disastrous  failures,  Mr.  Wm.  Sellers — a  practical 
steel  manufacturer  of  large  experience — has  said  that  if  he  were  required  to 
cast  guns  in  one  piece  he  would  require  a  higher  price  than  for  a  built-up  gun, 
because  of  the  proportion  of  castings  which  must  be  rejected.  Mr.  Metcalf 
himself  sets  the  probable  cost  of  the  gun  he  proposes  at  from  20  to  30  cents 
per  pound.  But  figures  more  precise  than  these  have  become  available  since 
Mr.  Metcalf *s  paper  was  written.  Bids  have  been  received  for  the  casting  of  a 
steel  6-inch  gun  in  a  single  piece,  the  gun  to  be  rough  bored  and  turned  only. 
The  firms  who  bid  on  this  did  not  propose  to  treat  the  gun  by  any  such  elabo- 
rate method  as  that  of  Rodman,  still  less  by  the  modified  method  suggested  by 
Mr.  Metcalf.  They  proposed  simply  to  cast  the  gun  much  as  they  would  cast 
anything  else,  and  then  to  bore  it  out  and  anneal  it.  Thus  they  were  reliered 
from  a  very  important  part  of  the  expense  inseparable  from  Mr.  MetcalPs 
method,  and  from  all  the  expense  of  finishing,  rifling,  making  and  fitting  the 
breech  mechanism,  etc. 

Two  bids  were  received  for  this  very  simple  casting  of  11,000  lbs.  weight. 
They  were :  Pittsburg  Steel  Casting  Company,  $3300,  or  30  cts.  per  pound  5 
Standard  Steel  Casting  Company,  $5300,  or  48  cts.  per  pound.  -The  mean 
price  then  at  which  the  manufacturers  of  this  country  are  willing  to  furnish  the 
rough  castings  for  a  gun  in  one  piece  is  39  cents  per  pound.   If  we  add  to  cents 

T  finishing,  we  have  49  cents  per  pound  as  the  price  of  the  gun. 
fr.  Metcalf  quotes  figures  from  **  Holley's  Ordnance  and  Armor"  to  show 
built-up  guns  cost  from  70  to  80  cents  per  pound.     Holley's  figures  are 
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just  23  years  old,  and  are,  as  nearly  as  may  be,  just  double  the  corresponding 
prices  of  to-day.  The  price  of  Whitworth  steel  built-up  guns  was  quoted  six 
years  ago  at  38  cents  per  pound.  They  are  probably  somewhat  cheaper  now. 
French  steel  guns  cost  about  the  same. 

The  Gun  Foundry  Board,  whose  careful  and  conscientious  work  has  received 
universal  commendation,  estimated  the  cost  of  building  guns  in  this  country  at 
between  37  and  38  cents  per  pound. 

This  estimate  may  be  too  low,  and  the  estimate  of  48  cents  for  the  cast  gun 
may  be  too  high,  but  it  seems  certain,  at  least,  that  no  such  extreme  difference 
of  price  exists  in  favor  of  the  cast  gun  as  would  be  inferred  from  Mr.  Metcalf's 
figures. 

The  discussion  of  the  paper  was  opened  by  Lieutenant  Danenhower,  who 
spoke  very  briefly.  He  said,  *'  I  should  like  to  ask  Mr.  Metcalf  what  becomes 
of  the  compression  of  the  Rodman  gun  after  the  gun  is  annealed."  To  this  Mr. 
Metcalf  replied,  *'  What  becomes  of  the  hammering  after  the  gun  is  annealed  ? " 
But  the  object  of  hammering  and  that  of  annealing  are  not  opposed  to  each 
other.  They  both  aim  to  produce  uniformity  and  fineness  of  granulation, 
whereas  the  object  of  annealing  and  that  of  the  Rodman  process  of  cooling  are 
directly  opposed. 

Mr.  Metcalf  continues  :  **  In  making  a  gun,  if  the  first  preparation  by  anneal- 
ing does  not  give  that  condition  of  strength  and  fineness  necessary,  it  is  per- 
fectly obvious  to  any  one  that  a  simple  way  to  get  it  is  to  heat  it  to  the  proper 
point  and  bring  every  part  of  the  steel  to  the  best  condition,  then  cool  from 
the  interior  of  the  gun." 

Commander  H.  B.  Robeson,  U.  S.  N.,  inquired  as  to  the  relative  weights  of 
built-up  and  of  cast  guns. 

Mr.  R.  W.  Hunt,  M.  A.  Society  C.  E.,  while  stating  that  he  had  had  no 
experience  in  making  guns,  expressed  a  "strong  hope  that  the  theory  of  the 
steel  cast  gun  will  prove  to  be  right." 

Captain  O.  E.  Michaelis  endorsed  the  views  of  the  lecturer  and  condemned 
the  built-up  gun. 

Colonel  W.  C.  Church  said,  *'I  am  sufficiently  well  acquainted  with  Mr. 
Metcalf's  views  to  be  quite  sure  that  I  endorse  what  he  has  said." 

Lieutenant  W.  H.  Jaques,  U.  S.  N.,  differed  radically  from  the  lecturer. 
As  is  well  known,  Mr.  Jaques  is  a  firm  believer  in  the  built-up  gun.  He  calls 
attention  to  the  magnificent  endorsement  of  the  building-up  system  involved  in 
the  willingness  of  a  great  commercial  firm  like  the  Bethlehem  Iron  Company 
to  erect  a  plant  for  the  manufacture  of  steel  built-up  guns,  expressed  long  in 
advance  of  any  guarantee  that  a  single  contract  would  be  awarded  them  ;  and 
contrasts  this  with  the  position  of  the  advocates  of  the  steel  cast  gun,  who, 
having  the  plant  already  on  hand,  await  a  positive  order  from  the  Government 
before  committing  themselves  to  the  investment  of  the  sum  needed  for  the 
manufacture  of  the  first  gun  on  their  system. 

Dr.  R.  J.  Gatling  expressed  the  opinion  that  **  steel  for  gun  construction 
should  be  neither  too  hard  nor  too  soft."     He  is  a  believer  in  cast  guns. 

Mr.  F.  Collingwood,  M.  A.  Society  C.  E.,  thinks  the  cast  gun  is  deserving  of 
a  trial,  and  that  its  rejection  without  trial  can  only  be  set  down  to  the  account 
of  prejudice. 

Mr.  J.  M.  Knap,  M.  A.  Society  C.  E.,  coincides  with  Mr.  Metcalf  in  his  view 
that  the  best  heavy  gun  of  the  future  will  be  that  known  as  the  steel  cast  gun. 
As  regards  smaller  guns  of  8-inch  caliber  or  less,  he  says:  **Such  satisfactory 
results  have  been  obtained  both  in  Europe  and  in  this  country  with  built-up 
guns  made  of  forged  steel,  that  our  Government  should  be  encouraged  in  their 
efforts  in  this  direction."  He  continues :  **  The  essayist  has  given  us  the 
bright  side  of  the  Rodman  cast  iron  gun.  It  has  its  dark  side  as  well.  I  well 
remember,  while  associated  with  Mr.  Metcalf  in  the  manufacture  of  guns  at 
Fort  Pitt  Foundry,  our  losing  two  or  three  15-inch  Rodman  guns  by  their 
breaking  in  the  mould." 
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Mr.  A.  H.  Emery  gives  an  unqualified  endorsement  of  the  built-up  gun.  Of 
the  cast  gun  he  says :  *'  I  think  in  regard  to  the  low  cost  of  the  solid  cast  gun 
(I  mean  by  that  a  steel  gun  cast  in  one  piece  and  cooled  from  the  interior),  that 
we  shall  not  find  the  cost  low,  but  the  quality  may  be.  I  do  not  expect  to  live 
until  we  can  make  a  large  mass  of  steel  as  good  as  the  small  masses  have  been 
made.  As  regards  the  cost  I  agree  with  Mr.  Sellers,  who  says  in  regard  to 
making  guns  in  one  piece,  that  if  he  were  to  do  it  he  would  require  a  greater 
price  than  for  built-up  guns.  He  would  consider  the  difficulty  of  getting  a  gun 
of  good  quality  so  great,  so  many  of  them  would  be  condemned,  with  the 
balance  all  uncertain,  that  he  would  greatly  prefer  to  forge  the  gun  in  pieces 
and  bore  out  and  assemble  them.  As  to  what  the  gun  of  the  future  will  be  I 
may  say  briefly  this — built-up  gun  of  steel ;  and  I  would  say  that  my  experience 
as  an  engineer  teaches  me  that  the  smaller  the  mass  we  finish  the  pieces  of 
steel  in,  working  it  by  the  hammer  or  hydraulic  forging,  the  better  we  shall 
find  its  quality  :  the  smaller  the  mass  the  better  we  can  inspect  and  know 
whether  it  is  good." 

Mr.  John  Coffin,  A.  M.  Soc.  C.  E.,  contributes  a  long  and  very  important 
paper  upon  steel,  from  which  we  have  space  to  extract  only  his  conclusion, 
which  is  to  the  effect  that  the  steel  cast  gun  has  little  prospect  of  success.  He 
says:  "The  difficulties  are  great.  A  very  large  piece  of  varying  section, 
uncertainty  of  maintaining  desired  temperatures  throughout,  a  limited  know- 
ledge of  the  effect  of  these  temperatures,  and  the  great  cost  of  all  experimental 
work  in  this  direction,  lead  me  to  believe  that  the  day  is  very  far  distant  f^r 
Pittsburgh's  dream  to  be  realized. 

**  I  am  a  patriotic  believer  in  American  talent  and  enterprise,  and  if  solid 
steel  gun  construction  is  ever  successfully  accomplished,  I  would  like  to  have 
the  honors  here,  but  in  our  struggle  to  again  gain  the  front  let  us  not,  like  the 
crawfish,  go  backward." 

Commander  C.  F.  Goodrich,  U.  S.  N.,  writes  very  briefly,  expressing  his 
confidence  in  the  built-up  gun,  but  adding,  "  The  naval  service  is  not,  I  trust, 
bigoted,  and  if  Mr.  Metcalf  or  any  other  person  can  give  it  weapons  as  efficient, 
as  light,  and  as  safe  as  those  now  coming  into  use,  with  the  added  merit  of 
greater  cheapness,  I  am  sure  they  will  be  welcomed." 

Lieutenant-Commander  Barber  quotes  numerous  authorities  to  show  that 
while  steel  cast  guns  have  long  been  advocated,  no  success  has  thus  far  been 
attained  in  their  attempted  manufacture.  He  refers  especially  to  the  expe- 
rience  of  Terre  Noire,  "  the  most  famous  steel  casting  establishment  in  the 
world,"  where  success  has  been  attained  in  the  casting  of  small  gun  hoops,  but 
where,  in  spite  of  the  large  amounts  of  money  expended  and  the  practical 
encouragement  given  by  the  French  Government,  no  further  advance  has  been 
made,  even  to  the  larger  parts  of  built-up  guns.  Several  of  Mr.  Barber's 
other  points  have  already  been  noted. 

Lieutenant  K.  R.  Ingersoll,  after  pointing  out  the  inconsistency  already 
referred  to,  of  setting  up  initial  strains  by  the  Rodman  method  only  to  remove 
them  by  annealing,  gives  some  figures  as  to  the  strength  of  a  cast  gun  without 
initial  tensions,  and  asks  how  the  elastic  strength  of  the  cast  guns  would  be 
computed.  "  The  strength  of  guns  should  be  a  matter  of  computation  just  as 
surely  and  accurately  as  in  the  case  of  any  other  mechanical  structure." 

Mr.  W.  Sellers  says  :  "In  this  discussion  I  propose  to  confine  my  remarks  to 
the  question  of  guns,  for  the  reason  that  I  find  no  other  point  in  Mr.  Metcalf's 
very  able  paper  upon  which  to  hinge  a  discussion  ;  and  even  as  to  this,  I  am 
not  prepared  to  say  that  the  American  gun  of  the  future  will  not  be  a  solid 
mass  of  cast  steel,  but  only  that  I  doubt  it ;  because,  although  this  may  prove 
to  be  the  cheapest  way  to  make  great  guns  in  the  future,  it  does  not  appear  to 
be  so  now,  and  with  the  improvements  in  progress  it  is  less  likely  to  be  so 
hereafter. 

"  If  we  could  assume  that  every  great  casting  for  a  gun  would  prove  perfect, 
one  very  important  element  of  cost  would  be  eliminated ;  but  if  the  present 
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high  standard  is  to  be  maintained,  it  may  be  safely  affirmed  that  a  notable 
quantity  of  such  castings  will  be  condemned,  and  then  what  shall  we  do  with 
them  ?  We  cannot  permit  such  vast  masses  of  material  to  cumber  the  ground, 
and  it  will  cost  far  more  than  the  material  is  worth  to  cut  it  into  pieces  small 
enough  to  remelt ;  and  yet  this  is  all  that  we  can  do,  and  the  cost  of  doing  it 
must  be  added  to  the  cost  of  the  good  castings. 

**  The  casting  of  an  ingot  heavy  enough  to  make  the  tube  of  a  sixteen-inch 
gun,  boring  it  and  forging  it  to  the  proper  length,  would  be  accompanied  with 
far  less  risk  than  to  cast  the  same  weight  in  one  piece  of  that  length,  with  a 
core  throughout  cooled  on  the  Rodman  principle ;  and  I  believe  that  the  cost 
need  not  be  greater,  while  the  quality  of  the  material  would  be  far  more  uni- 
form in  the  forged  piece,  not  solely  because  it  was  forged,  but  because  the 
quality  of  the  short  ingot  would  be  more  uniform  than  that  of  the  long  casting. 
That  the  built-up  gun  is  unmechanical,  or  that  the  quality  of  the  material  in 
such  guns  cannot  be  had  in  as  perfect  condition  as  in  the  solid  casting,  I  do  not 
believe." 

Mr.  Chas.  A.  Marshall,  M.  Am.  Soc.  C.  E.,  contributes  a  long  and  very  inter- 
esting paper,  from  which  we  can  extract  only  a  few  salient  points.  He  says  : 
**  Disadvantages  of  casting  the  gun  as  a  whole  on  the  Rodman  system  are  : 

**  First. — Enormously  greater  weight  and  size  of  casting  :  largely  increasing 
risk  of  making.  Cast  iron  is  easier  to  handle  than  steel,  yet  the  South  Boston 
Foundry  lost  three  castings  before  they  succeeded  with  one. 

"  Second. — Very  much  slower  cooling,  which  is  the  condition  favoring  un-uni- 
formity  by  segration.  The  Rodman  process  doubtless  seems  to  some  minds  a 
quick  process  of  cooling,  which  is  so,  considering  the  size  of  the  castings.  Yet 
General  Rodman  states  (Senate  Rep.  Com.  266,  XL  Congress,  3d  Session,  p. 
80)  that  the  time  of  cooling  a  1 5-inch  hollow  cast  gun  was  about  six  days,  and 
that  the  outside  temperature  did  not  fall  below  500  or  600  degrees  temperature 
for  about  two  days. 

*•  Third. — As  another  consequence  of  the  slow  cooling,  large,  weak  crystals* 

"  Fourth. — As  another  consequence  of  the  slow  cooling,  a  very  low  elastic 
limit  to  the  outer  metal  certainly,  and  for  the  inner  metal  a  higher  value,  but 
for  the  same  kind  of  steel  not  anything  to  approach  the  treated  gun  tube  quoted 
by  Mr.  Metcalf  from  Holley.  The  elastic  limit  to  the  outer  metal  would  not 
be  over  29,000  pounds  per  square  inch  for  metal  having  same  carbon  contents 
as  gun-hoop  steel,  which,  it  may  be  borne  in  mind,  is  the  hardest  steel  used  in 
the  guns  to-day — such  metal  as  Cambria  Iron  Works  are  producing  in  hoops 
with  an  elastic  limit  of  55,000  pounds  minimum  by  specification.  .  .  . 

''It  may  be  profitable  to  enumerate  in  the  most  general  way  some  of  the 
advantages  which  the  system  of  building  up  guns  has  over  that  of  casting  them 
whole  :  They  are  : 

'*  With  metal  of  equal  strength,  greater  ductility.  With  metal  of  equal 
ductility,  greater  strength.  Metal  of  more  reliability,  because  (i)  the  blow-holes, 
if  any,  have  been  closed  up  or  got  rid  of ;  (2)  thorough  tests  can  be  made. 

'*  Character  of  metal  is  known  throughout.  Character  and  amount  of  strains 
arc  known  throughout  and  are  controllable,  so  that  two  guns  of  same  pattern 
are  stressed  the  same.  .  .  . 

''  The  Rodman  gun  was  an  intelligent  attempt  to  make  a  high  power  gun  out 
of  weak  material ;  we  have  much  superior  guns  to-day,  though  very  few  of  them. 
If  the  hollow  cast  (or  solid  cast)  steel  gun  has  a  field,  it  is  as  a  low  power  gun 
for  commerce-destroying  or  hasty  inland  defenses.  In  times  of  peace  the 
policy  of  this  nation  being  defensive,  we  do  not  want  to  invest  money  in  com- 
merce destroyers  which  would  be  useless  in  defending  oar  ports,  nor  do  we 
want  to  arm  an  expensive  swift  cruiser,  even  though  unarmored,  with  inferior 
guns,  albeit  the  cruiser  would  have  to  run  away  from  an  armored  vessel.  For 
coast  defenses  no  guns  but  the  best,  because  if  ever  used  it  will  be  against  the 
best  that  the  enemy  has  or  can  get." 

Mr.  Henry  M.  Howe  thinks  the  difficulties  to  be  met  in  making  a  steel  cast 
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gun  are  less  than  those  which  Rodman  met  and  overcame  in  applying  his 
principle  to  cast  iron.  He  says  :  *'In  view  of  the  advantages  of  economy  and 
of  rapidity  of  production,  I  believe  that  the  chances  of  producing  by  the  Rod- 
man plan  a  steel  gun  equal  if  not,  indeed,  superior  to  the  best  built-up  gun,  are 
sufficiently  great  to  warrant  the  outlay  required  to  settle  the  question  by  actual 
large  scale  tests." 

Mr.  Alfred  E.  Hunt,  M.  Am.  Soc.  C.  E.,  in  the  course  of  an  interesting  paper 
which  is  largely  devoted  to  other  matters  than  gun  manufacture,  says,  **  I  agree 
with  Mr.  Metcalf  most  cordially  in  his  advocacy  of  the  Rodman  principle  for 
the  manufacture  of  steel  guns." 

Professor  W.  H.  Burr,  M.  Am.  Soc  C.  E.,  says  :  "  The  experience  of  engineers 
with  ordinary  steel  castings  does  not  seem  to  me  to  justify  confident  expecta- 
tions regarding  the  reliability  of  a  gun  produced  by  casting  from  steel  with 
internal  cooling.  I  am  of  course  aware  that  the  metal  pat  into  guns  would 
not  be  precisely  the  same  as  that  used  for  ordinary  castings,  but  it  is  a  very 
serious  question  in  my  mind  whether  such  a  mass  of  steel  with  no  forging 
,  either  in  the  liquid  or  solid  state  (for  cooling  is  not  forging)  would  be  even 
approximately  homogeneous. 

**  I  do  not  assert  it  would  not  be,  but  in  the  absence  of  such  a  gratifying 
result  as  a  large  homogeneous  steel  casting  free  from  gas  fissures  or  bubbles, 
I  do  not  believe  that  positive  predictions  on  that  side  of  the  question  can  be 
at  once  accepted. 

**  In  reasoning  from  cast  iron  guns  to  cast  steel,  it  also  seems  to  me  that  diffi- 
culties are  not  altogether  avoided.  In  the  first  place,  it  is  not  an  exaggeration 
to  say  that  a  gun  of  given  caliber,  in  order  to  meet  the  requirements  of  modern 
ordnance,  must  do  double  the  duty  of  the  same  gun  under  similar  circuni' 
stances  twenty-five  years  ago.  Hence  any  fault  in  the  material  due  to  any 
part  of  the  process  of  fabrication  will  result  in  far  greater  relative  and  absolute 
damage  to  the  gun.  If,  therefore,  the  process  of  casting  and  cooling  should 
prove  to  be  more  delicate  and  difficult  to  control  with  steel  than  with  iron,  as 
would  probably  be  the  case,  the  resulting  product  would  be  of  most  doubtful 
value. 

*'  It  seems  to  one  not  an  expert  in  ordnance  material  that  the  first  evidence 
of  the  fact  that  the  requisite  steel,  with  proper  degree  of  homogeneity,  high 
elastic  limit  and  toughness,  can  be  fabricated  without  forging  either  in  the 
liquid  or  solid  or  semi-solid  state,  is  yet  to  be  produced. 

"  Hammer  forging  may  be  damaging  to  the  material,  but  hydraulic  forging  is 
not,  nor  is  forging  in  the  liquid  state,  such  as  is  obtained  by  the  Whitworth 
process.  It  certainly  is  a  fact  that  the  best  and  most  highly  effective  modem 
ordnance  has  been  manufactured  under  processes  involving  those  operations, 
with  subsequent  hardening  and  annealing.  If  the  process  of  building  up  guns 
places  the  right  kind  of  metal  in  such  position  and  condition  as  to  best  resist 
the  high  intensities  caused  by  firing,  it  certainly  cannot  be  called  unscientific 
But  if  better  results  can  be  obtained  at  less  cost  by  casting  and  internal  cooling, 
by  all  means  let  us  have  them.  Thus  far,  however,  we  have  them  on  paper 
only,  and  that  step  is  not  a  long  one." 

Mr.  L.  L.  Buck,  M.  Am.  Soc.  C.  E.,  says  ;  "The  practicability  of  making  a 
steel  cast  gun  successfully  must  depend  upon  whether  a  steel  cast  gun  of  such 
massiveness  as  is  required  for  a  large  gun  can  be  produced  sound  and  strong 
enou;^h  to  give  it  the  required  strength  per  square  inch  of  section.  If  so, 
there  appears  to  be  no  insurmountable  obstacle  to  produce  a  successful  gun  in 
the  manner  proposed  by  Mr.  Metcalf,  as,  without  doubt,  the  other  requisite 
conditions  could  be  acquired  as  well  with  the  steel  castings  as  with  iron  cast- 
ings. The  unit  strength  of  the  metal  could  be  considerably  less  in  the  cast 
than  in  the  forged  gun  and  yet  make  a  stronger  gun." 

Mr.  Ciustave  Lindenthal,  M.  Am.  Soc.  C.  E.,  suggests  that  possibly  the  Mitis 
process  would  afford  a  solution  of  the  difficulties  involved  in  gun  manufacture. 
*'  Supposing  a  tube  of  fine  hard  steel  (to  resist  the  abrasion  from  the  Ahot  or 
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projectile)  as  a  core,  around  which  were  cast  by  the  Mitis  process  the  body  of 
the  gun  of  wrought  iron  ;  it  would  melt  the  outside  of  the  hard  steel  tube, 
become  thoroughly  welded  to  it  and  form  one  whole  piece.  The  frrro-alumi- 
nium  used  in  the  Mitis  process  as  an  addition  to  wrought  iron  is  claimed  to 
also  prevent  the  crystallization  of  the  cooling  metal,  which  in  addition  has 
greater  strength  than  wrought  iron  alone.  It  seems  to  me  in  that  direction 
there  is  yet  a  field  for  great  developments." 

Mr.  Theodore  Cooper,  M.  Am.  Soc.  C.  E.,  says :  **  I  believe  a  steel  cast 
gun  can  be  made  which  can  compete  successfully  with  any  form  of  built-up 
guns  ;  but  I  fully  realize  that  there  is  a  costly  experimental  stage  before  success 
is  reached.  Having  faith  in  our  ability  to  improve  upon  the  best  European 
practice,  I  would  like  to  see  our  manufacturers  given  a  fair  chance.  They 
should  not  be  expected  to  enter  upon  the  expense  and  study  without  a  proper 
reward  in  expectation."  A.  M.  K. 


A  METHOD  OF  FINDING  THE  ELASTIC  STRENGTH  OF 
A  METAL  WITH  THE  RIEHLt  HYDRAULIC 

TESTING  MACHINE. 

By  Ensign  J.  H.  Glennon,  U.  S.  N. 

The  method  used  with  the  Rodman  testing  machine,  of  finding  the  elastic 
strength  of  a  metal,  being  impracticable  with  the  Riehle  machine,  owing  to  the 
slip  of  the  liquid  in  the  hydraulic  cylinder  past  the  piston,  the  following  method, 
which  requires  no  linear  measurements,  may  be  employed.  Use  is  made  of 
the  fact  that  within  the  elastic  limit  a  metal  specimen  stretches  proportionally 
to  the  pull  upon  its  ends.  The  method  is  best  illustrated  by  a  case  in  which  it 
was  successfully  tried. 

A  steel  specimen  of  the  ordinary  length,  diameter  .5  inch  (area  of  cross-sec- 
tion .2  square  inch),  was  placed  in  the  machine.  A  load  of  3000  pounds,  equiv- 
alent to  a  tension  of  i  ^,000  pounds  per  square  inch,  was  then  applied  by  means  of 
the  crank,  which  was  then  stopped  in  order  that  the  ordinary  measurements  of 
the  specimen  might  be  made.  As  might  have  been  expected  in  a  Kiehle 
machine,  the  weight  scale  settled  down.  After  measuring  the  specimen  the 
crank  was  turned  until  the  scale  again  lifted  at  3000  pounds,  when  the  machine 
was  stopped  and  a  chalk  mark  placed  on  the  top  of  the  belt-wheel,  the  scale 
weight  at  the  same  time  being  moved  to  4000  pounds.  The  crank  was  then 
turned  as  uniformly  as  possible  until  the  scale  lifted,  the  number  of  turns  and 
fractions  of  a  turn  being  counted.  The  crank  was  then  stopped  and  measure- 
ments made,  during  which  the  scale  settled  down  as  before.  The  old  chalk 
mark  was  erased,  and  after  measuring  the  specimen  the  crank  was  turned 
uniformly  until  the  scale  again  lifted  at  4000  pounds,  when  it  was  stopped,  a 
chalk  mark  placed  as  before,  and  the  scale  weight  moved  to  500P  pounds.  The 
crank  was  then  turned  till  the  scale  lifted  again.  The  number  of  turns  and 
fractions  of  a  turn  were  counted  as  before,  the  rate  of  turning  being  as  uniform 
as  possible  and,  as  nearly  as  could  be  judged,  the  same  as  before.  This  process 
could  of  course  have  been  carried  on  until  the  specimen  broke. 

In  the  case  cited,  the  number  of  turns  of  the  crank  between  tensions  of 
15,000  pounds  and  20,000  pounds  per  square  inch  (on  scale,  between  3000 
pounds  and  4000  pounds)  was  5  ;  between  20,000  pounds  and  25,000  pounds,  a 
little  more  than  4  ;  between  25,000  and  30,000  pounds,  4 ;  the  number  of  turns 
for  each  additional  5000  pounds  gradually  became  uniform  at  3,  until  a  tension 
of  60,000  pounds  per  square  inch  was  reached.  Between  tensions  of  60,000 
pounds  and  65,000  pounds  per  square  inch,  the  number  of  tarns  of  the  crank 
was  10,  thus  plainly  showing  that  the  elastic  limit  had  been  reached.  The 
elastic  strength  of  the  metal  was  therefore  placed  at  60,000  pounds.  The 
specimen  broke  at  108,000  pounds. 


454  PROFESSIONAL  NOTES. 

The  excess  of  5  turns,  at  the  beginning  of  the  test,  over  3,  just  inside  the 
elastic  limit,  was  probably  due  to  the  fact  that  the  machine  grips  had  not  at 
the  beginning  gotten  a  firm  hold  on  the  specimen.  Previous  to  the  test  above 
mentioned,  absolute  uniformity  in  the  number  of  turns  at  the  higher  tensions 
had  not  been  expected,  and  probably  could  not  be  in  a  poorer  machine.  In 
any  case,  however,  some  law,  according  to  which  the  number  of  these  turns 
increase  or  decrease,  can  always  be  found ;  and  the  instant  this  law  is  broken 
the  specimen  is  at  its  elastic  limit. 

Uniformity  in  turning  the  crank  is  desirable,  in  order  to  prevent  shocks  in 
the  hydraulic  cylinder  which  might  lift  the  scale.  Absolute  uniformity,  how- 
ever, is  not  required,  care  in  turning  being  all  that  is  necessary. 

The  time  occupied  in  chalking  the  wheel  and  in  moving  the  weight  along  the 
scale  should  be  as  small  as  possible  consistent  with  uniformity  of  interval. 

The  above  method  can  also  be  employed  in  finding  the  elastic  strength  for 
compression.  A  wrought  iron  specimen  i  inch  in  length  was  subjected  to 
compression.  Below  a  compression  per  square  inch  of  55,000  pounds,  the 
number  of  turns  necessary  to  increase  the  compression  5000  pounds  was 
between  ^  and  %,  Between  55,000  pounds  and  60,000  pounds,  the  number 
of  turns  of  the  crank  was  between  i^  and  2,  thus  plainly  showing  the  elastic 
limit  as  before. 


LIQUID  FUEL  FOR  TORPEDO-BOAT  BOILERS. 

Translated  from  the  Rivista  Marittima  by  Lieut.  J,  B.  Briggs,  U.  S.N. 

Note. — The  article  in  the  Rivista  is  a  translation  of  an  article  in  the  Ginie 
Civil oi  Paris,  by  Jules  D'Allest,  chief  engineer  of  the  Fraissinet  Company  of 
Marseilles. 

We  have  published  an  essay  on  the  heating  of  boilers  by  means  of  naphtha 
and  its  residuum,  in  which  we  describe  our  apparatus  built  for  such  boilers 
and  the  experiments  made  with  the  same. 

The  Ministry  of  Marine,  after  having  tried  (in  competition  with  other  similar 
apparatus)  our  sprayer  on  the  boilers  of  the  torpedo  boat  La  Chevrette,  has 
recently  requested  us  to  study  up  the  subject  of  a  sprayer  especially  for  tor- 
pedo boats.  In  response  to  this  invitation,  we  have  entered  again  into  the  con- 
sideration of  the  subject,  though  from  a  new  standpoint,  on  account  of  the 
element  of  forced  draught,  which  is  an  important  point  in  considering  ships  in 
which  it  is  necessary  at  whatever  cost  to  reduce  to  a  minimum  the  weight  of 
evaporating  apparatus  in  order  to  gain  speed. 

Description  of  the  Sprayer. — The  sprayer  that  we  have  designed  for  boilers 
of  ordinary  draught,  and  which  was  experimented  upon  at  Cherbourg,  consists 
of  a  conical  chamber  of  bronze  to  which  the  liquid  is  conducted  through  a 
tube.  The  mouth  of  this  chamber  is  closed  by  the  plug  C,  which,  managed 
conveniently  by  the  valve-wheel,  can  open  or  close  the  mouth  of  the  cham- 
ber, leaving  between  its  outer  conical  surface  and  the  inner  corresponding 
surface  of  the  chamber  an  annular  opening  varying  in  width  from  o  to  2  mm. 
Through  this  annular  opening  the  petroleum  penetrates  into  the  furnace  in  a 
stream  of  the  shape  of  a  hollow  cylinder.  The  steam,  led  to  the  sprayer  through 
a  pipe,  surrounds  the  chamber,  heating  the  contents,  and,  escaping  in  a  stream 
of  cylindrical  form  through  the  space  before  mentioned,  surrounds  the  petro- 
leum, reduces  it  to  spray,  and  projects  it  with  force  into  the  furnace.  This 
combustible,  thus  reduced  to  the  finest  spray,  ignites  on  contact  with  any  burn- 
ing body  and  burns  without  flame.  The  force  of  the  fire  is  regulated  by  the 
valve,  which  can  be  moved  forwards  or  backwards,  thus  diminishing  or  in- 
creasing the  quantity  of  hydrocarbon  introduced  into  the  furnace. 

By  employing  two  similar  sprayers  placed  side  by  side,  the  control  of  the 
fire  is  rendered  very  easy.  It  can  be  instantaneously  extinguished  or  lighted 
simply  by  closing  or  opening  the  cock  that  regulates  the  admission  of  petroleum 
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in  each  sprayer.  If  the  apparatus  becomes  obstructed  with  solid  substances 
contained  in  the  naphtha,  or  fouls  from  lengthy  work,  it  will  be  sufficient  to 
turn  slowly  to  the  right  and  left  the  hand*wheel,  and  thereby  regulate  the  flow  of 
the  liquid.  If  it  should  be  desired  to  take  a  look  at  the  interior  of  the  chamber, 
give  a  half  turn  to  the  hand-lock-wheel  and  then  withdraw  the  sleeve  and  the 
valve. 

These  sprayers  work  well  and  can  burn  from  lo  to  80  kilos  of  petroleum  per 
hour.  A  couple  of  similar  sprayers  capable  of  burning  160  kilos  of  naphtha 
can  then  evaporate  (in  the  proportion  of  13  liters  per  kilo  of  combustible) 
20S0  liters  of  water  per  hour  ;  and  supposing  that  there  were  an  evaporation 
of  30  liters  of  water  per  square  meter  of  heating  surface  (such  being  nearly  the 
normal  results  obtained  with  ordinary  draught),  this  would  correspond  to  a 
furnace  having  a  heating  surface  of  69  square  meters.  Now,  at  sea  it  rarely 
happens  that  a  furnace  has  greater  heating  surface  than  50  square  meters  ;  it 
can  then  be  admitted  that  the  apparatus  above  described,  applied  to  a  furnace, 
can  largely  fulfill  all  requirements. 

Considering,  however,  a  torpedo-boat  boiler,  it  is  necessary  toeraporate  per 
square  meter  of  heating  surface  a  quantity  of  water  rather  larger  than  30  liters, 
which  is  possible,  of  course,  having  recourse  to  forced  draught.  Instead  of 
160  kilos  of  petroleum,  it  might  be  necessary  to  bum  in  one  furnace  double 
that  quantity,  or  possibly  even  more. 

To  accomplish  this,  it  seems  at  first  sight  that  it  would  be  necessary  to 
increase  the  diameters  of  the  apparatus  above  described ;  but  such  is  not  the 
case.  In  fact,  with  this  increase  in  size,  although  the  petroleum  will  flow  more 
abundantly  into  the  furnace,  still  the  pulverization  will  be  imperfect,  and  the 
result  will  be  incomplete  combustion  and  a  dense  black  smoke,  which  will  foul 
the  boiler  and  retard  evaporation. 

To  avoid  these  difficulties,  more  pulverizing  power  is  necessary.  To  obtain 
this,  we  have  added  inside  the  jet  of  naphtha  a  second  jet  of  steam.  The 
naphtha  thus  comes  out  enclosed  by  two  pulverizing  streams,  and  it  all  passes 
in  complete  spray. 

The  apparatus  that  satisfies  these  conditions  is  composed,  like  the  first,  of  a 
conical  box  into  which  the  petroleum  flows  from  the  tube  B,  The  pulverizing 
agent  (steam  or  air)  comes  through  a  tube,  and,  passing  into  the  cone,  forms  the 
external  jet  that  surrounds  the  petroleum.  It  also  passes  at  the  same  time 
through  an  orifice  into  the  stem  of  the  regulating  valve,  from  whose  mouth  it 
is  forced  by  the  cone*s  mouth  into  the  furnace  in  the  form  of  a  conical  stream 
inside  the  naphtha.  This  apparatus  is  regulated  like  the  first.  It  can  burn 
up  to  400  kilos  of  naphtha  per  hour  without  producing  smoke. 

It  is  now  necessary  to  determine  the  least  dimensions  to  be  given  to  the 
various  parts  of  a  boiler  destined  to  burn  a  given  quantity  of  combustible,  and 
it  is  therefore  necessary  to  determine  experimentally  the  greatest  evaporation 
that  can  be  obtained  per  unit  of  heating  surface  both  with  natural  and  with 
forced  draught. 

Experiments  in  Evaporatiotu — These  experiments  have  been  made  with  a 
return-tube  boiler  of  the  type  of  auxiliary  boilers  used  on  the  decks  of  merchant 
vessels  for  running  windlasses,  winches,  etc. 

The  dimensions  of  the  aforesaid  boilers  are : — 

Normal  pressure,  3.50  kilos. 

direct,  meters 


Covered  heating  surface 


tubular,   " 


Total 2aoo 

Calorimeter  of  tubes,  square  meters ^'555 

I'lvaporating  surface,               **              2.57 

Calorimeter  of  smoke-stack,  square  meter. 0.15SO 

Volume  of  steam,  liters 1 130 

♦*       water,      "     2500 
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Some  necesiary  changes  were  made  in  the  famace.  The  grate  was  taken 
out  and  was  lepUced  by  refractory  fire  brick,  with  a  bridge-wall  to  mature  the 
intimate  mixturt  of  the  gases. 

The  door  and  the  furnace  front  are  in  the  cue  of  ordinary  draaght  replaced 
by  a  plate,  with  a  door  in  the  lower  part,  to  which  are  attached  the  aprayera. 
The  petroleum  is  fed  from  a  tank  placed  by  the  side  of  the  boiler. 

With  forced  draught  the  furnace  is  hermetically  closed  by  a  cast-iron  front, 
on  which  are  fixed  the  sprayers,  and  this  has  a  pipe  through  which  the  air  ia 
driven  by  a  steam  blower  into  the  interior  of  the  furnace.  The  petroleam  ia 
fed  to  the  sprayer  by  a  donkey  pump.  Two  manometera  indicate  conatanlljr 
the  air  pressure. 

With  natural  draught  combustion  is  complete  ;  the  petroleum  bnma  without 
smoke.  The  fire  can  be  regulated  by  the  sprayers.  We  have  in  tbia  way 
succeeded  in  evaporating  the  greatest  possible  quantity  of  water,  and  have 
reached  a  limit  beyond  which  we  cannot  pass  either  by  increaaing  the  nnmber 
of  sprayers  or  the  amount  of  petroleum. 

The  fallowing  table  is  a  resume  of  the  eiperimenta  : 

(f(M  Natural  Draught. 
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The  result  of  this  is  that  the  evaporation  reached  37  kilos  per  *i^  n 
healing  surface,  but  that  it  was  not  possible  to  pais  thia  limit.     If  it  were 
attempted  to  increase  the  activity  of  the  fire  by   increasing   the  amonot  of 
petroleum,  smoke  would  be  produced  and  the  evaporation  remain  stationary. 

The  greatest  evaporation  as  above  obtained  is  therefore  remarkably  above 
that  which  can  be  obtained  with  coal.  In  fact,  with  natural  draught  and  Qtine 
coal  of  the  best  quality,  the  evaporation  has  never,  in  the  same  boilers  referred 
(o,  passed  lieyoiid  ;;S  or  30  kilos  for  the  same  unit  of  heatine  aarface. 

The  above  limit  of  37  kilos  being  reached,  it  is  not  possible  to  increaae  the 
rapidity  of  the  circulation  of  the  heated  gases  in  the  uptake  without  rcconrae 
to  artijicial  draught,  with  which  it   is  only  possible  to  obtain  a  more  active 

Finally,  the  combustion  of  petroleum,  employing  forced  draught,  !a effected 
u'iihout  didiculty.  The  apparatus  regulated,  and  the  relationa  detemined 
between  the  consumption  of  petroleum  and  the  quantity  of  air  for  combnatlon 
furnished  by  the  blower,  it  is  not  necessary  to  attend  further  to  the  firb     The 
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boiler  can  work  indefinitely,  the  only  thing  being  for  the  fireman  to  watch  the 
supply  of  water  and  petroleum. 

The  following  table  is  a  resume  of  the  results  obtained  in  the  experiments 
with  forced  draught : 

Tadl^  of  Greatest  Evaporations  with  Forced  Draught, 

Number  of  Experiment. 
X  a  3 

Duration  of  experiment,  hours 1.30        4.30        6.00 

Kind  of  combustible — Astatki. 

Consumption  of  combustible : 

Total,  kilos 213.92    608.44     784.6S 

Per  hour,  kilos 142.61     135.21     130.78 

Per  sq.  meter  of  grate  surface  and  per  hour, 
taking  for  example  a  grate  surface  in  the  pro- 
portion of  ^^  the  heating  surface,  as  in  the 
torpedo  boats  of  525  horse-power 375  350      344.16 

Per  sq.  meter  of  grate  surface  and  per  hour, 
taking  for  example  a  grate  surface  like  that 
of  the  Marceau » 331*65    314*44    304.16 

Temperature  of  feed-water i6®  18**  17** 

of  the  smoke-box 350         302  380 

of  air-chamber 25  20  28 

Pressure  on  boiler,  kilos 3 

Water  evaporated : 

Total,  kilos 2200  71 19  9432 

Per  hour,  kilos 1464  1582  1572 

Per  sq.  meter  heating  surface,  kilos 73*20  79.10  78.60 

Per  kilo  of  combustible 10.27  n.70  12.02 

Per  kilo,  reduced  to  100° 12.01  13.68  14.06 

Pressure  of  blast  : 

In  supply-pipe,  mm 45  42 

In  tube-box,  mm lo      *      8 


1 


This  last  table  shows  that  by  the  use  of  petroleum  with  forced  draught  the 
evaporation  reaches  extremely  high  limits,  a  great  deal  higher  than  those  that 
can  possibly  be  obtained  with  coal ;  and  note  that  by  increasing  the  supply  of 
petroleum  and  air  into  the  furnace  we  should  have  been  able  to  obtain  still 
greater  evaporation.  That  was  not  possible,  it  is  true,  during  these  experi- 
ments, very  violent  foaming  taking  place,  which,  as  it  was  impossible  to  ascer- 
tain the  water  level  in  the  boiler,  obliged  us  to  moderate  the  activity  of  the 
fire  ;  but  it  would  be  possible  in  a  boiler  capable  of  withstanding  greater  pres- 
sure than  3  kilos,  which  we  could  not  go  beyond  in  the  boilers  employed.  As 
is  well  known,  the  greater  the  pressure,  the  more  foaming  is  retarded. 

Comparison  with  Coal. — With  the  boilers  of  the  torpedo  boats  of  525  horse- 
power, they  succeed  at  the  most  in  burning  800  kilos  of  coal  per  hour,  evapo- 
rating from  6.5  to  7  liters  of  water  per  kilo  of  coal.  Taking  the  highest  figure, 
the  total  evaporation  is  then  5600  liters  per  hour.  These  boilers  having  100 
so.  meters  of  heating  surface,  the  evaporation  per  sq.  meter  is  therefore  only 
56  liters,  while  the  average  taken  from  the  table  is  76.96  liters.  Besides  the 
experiments  made  with  torpedo  boats,  others  more  complete  were  made  on 
shore  by  the  Ministry  of  Marine  with  a  boiler  of  the  Marceau.  In  these,  in 
fact,  they  were  able  to  push  the  evaporation  to  the  maximum.  The  boiler  had 
been  placed  in  a  room  hermetically  sealed  and  connected  with  the  blower. 

The  following  table  contains  the  most  important  results  of  the  experiments  : 
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JR/sum/  of  Experiments  of  Evaporation  with  Forced  Draught  made  with  Boiler 

of  the  Marceau, 


Duration,  hours 

Kind  of  combustible — Mattonelle  d'Anzin.* 
Consumption  of  combustible : 

Total  kilos 

Per  hour,  kilos 

Per  sq.  meter  of  grate  surface  and  per  hour . . . 
Temperature : 

l«eed-water 

Smoke-box 

In  air-chamber     

Pressure  in  boiler,  kilos 

Water  evaporated : 

Total,  kilos 

Per  hour,  kilos 

Per  sq.  meter  of  heating  surface  and  per  hour. 

Per  kilo  of  combustible 

Per  kilo  of  combustible  reduced  to  xoo° 

Pressure  of  blast: 

In  supply-pipe,  mm 

In  tube-box 

Air  consumed  per  kilo  of  coal  burned,  mc 


Dates. 


5 

5 

4-35 

5-3 

5.X5 

6610 

8*35 

90x3 

9980 

10,830 

1333 

1647 

1966.53 

1976^ 

»977.3 

300.66 

350 

a98-5 

300 

397.  X 

'9° 

»3« 

•  • 

XX. 5° 

xxo 

440° 

491O 

481° 

524° 

s»*« 

38.5° 

34" 

•  • 

36° 

93° 

6.0s 

6.05 

5.9« 

6.03 

6.x 

55.193 

68.185 

70,131 

78,748.50 

83,357.80 

11,038.70 

13,637 

i5,»98 

X5,593.8o 

15.887.70 

36.4 

44.977 

50.457 

5«-53 

5a.53 

8.a8 

7.78 

9.^68 

8.03 

9-85 

9-77 

•  • 

9,636 

30.X 

38 

66.4 

68.5 

64.7 

X.5 

5.8 

•  • 

8.7 

8.6 

9  73 

lo.s 

XX.3 

XO.37 

9.64 

*Some  kind  of  prepared  fuel  in  brick  shape. 

As  is  seen  from  this  table,  the  greatest  eyaporation  obtained  was  52.30  liters 
per  sq.  meter  of  heating  surface. 

In  the  Navy  it  is  often  preferable  to  take  as  terms  of  comparison  the  quan- 
tity of  coal  burned  per  sq.  meter  of  grate  surface  rather  than  the  quantity  of 
water  evaporated  per  sq.  meter  of  heating  surface. 

It  is  easy  to  apply  this  method  to  a  comparison  of  our  petroleum  boiler  with 
the  coal-burning  boiler  of  the  Marceau,  taking  account  of  the  relative  calorific 
powers  of  the  two  combustibles  and  supposing  a  grate  surface  proportioned  to 
the  heating  surface.  With  petroleum  we  have  succeeded,  in  the  boilers  above 
described,  in  evaporating  1582  liters  of  water  per  hour.  Now,  the  coal 
employed  with  the  Marceau's  boiler  having  evaporated  a  maximum  of  eight 
liters  of  water,  if  we  had  employed  this  combustible  instead  of  petroleum,  we 

should  have  burned,  to  evaporate  the  same  quantity  of  water,    ^     =  I97*70 

o 

kilos  of  coal. 

On  the  other  hand,  in  the  boiler  of  the  Marceau  the  proportion  of  grate  sur- 
face to  heating  surface  being  i  to  46,  the  hypothetical  grate  for  our  expert- 

20 
mental  boiler  will  have  a  surface  of  — —  =  0.43  sq.  meters.  We  should  then  have 

40 

burned  per  sq.  meter  of  grate  and  per  hour  -^-ZiZ-  =  457  kilos  of  combustible,  or 

52  per  cent  more  than  that  burned  in  the  boiler  of  the  Marceau,  which  was  only 
300  kilos. 

The  comparison  with  the  torpedo  boats  of  525  horse-power,  in  which,  during  the 
experiments,  the  fires  were  pushed  to  the  utmost,  brought  us  to  the  same  results. 
The  boilers  of  these  boats,  in  fact,  evaporate  at  the  most  7  liters  of  water  per 
kilo  of  coal,  and  the  proportion  between  heating  and  grate  surfaces  is  ^. 

Besides,  there  are  ]3urned  800  kilos  of  coal  per  hour,  or =:  420  kilos  per  sq. 

meter  of  grate  and  per  hour,  the  grate  surface  being  1.95  sq.  meters.    Now,  if 
we  institute  with  these  boilers  the  same  comparison  as  that  made  for  the  Mai^ 
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ceau,  we  shall  have  that  our  experimental  boiler  would  have  burned 


1582  _ 


:=:226 


kilos  of  coal  on  a  hypothetical  grate   of 
226 


20 
^2" 


^  sq.  meter  0.38  surface,  or 


.    :=  594'73  kilos  of  coal  per  sq.  meter,  and  therefore  43  per  cent  more  than 
0.35 

that  of  the  torpedo  boat. 

In  connection  with  the  experiments  on  the  Marceau  and  the  torpedo  boats 
above  cited,  we  must  for  the  sake  of  impartiality  cite  those  that  were  made 
some  years  since  in  England  on  the  boilers  of  the  Thornycroft  torpedo  boats, 
under  direction  of  the  English  Admiralty,  and  which  were  published  in 
Engineering. 

From  the  following  table  (which  comprises  the  results  of  the  final  experi- 
ments, indicating  an  evaporation  of  84.9  liters  per  sq.  meter  of  heating  surface, 
with  a  combustion  of  466  kilos  of  coal  per  sq.  meter  of  grate)  it  resulted  that 
the  English  boilers  are  more  powerful  than  the  French  with  forced  draught, 
which,  it  is  true,  reached  150  mm.  of  water  : 

Experiments  on  Boilers  of  Thornycroft  Torpedo  Boats, 


Duration  of  experiments,  hours 

Quantity  (j/V)  of  combustible — Cardiff-Nizoa. 
Pressure  of  air  in  millimeters  of  water : 

In  air-chamber 

In  ash-pit 

In  smoke-stack 

Number  of  revolutions  of  fan 

Temperature,  Centigrade : 

On  deck 

Air-chamber  

Smoke-stack 

Of  feed-water 

Pressure  of  steam,  kilos 

Quantity  of  coal  consumed  : 

Per  hour,  kilos 

Per  hour  and  per  sq.  meter  of  grate,*  kilos 

Water  evaporated : 

Per  hour,  liters 

Per  hour  and  per  sq.  meter  of  heating  surface,! 
liters 

Per  kilo  of  coal 


Order  of  Experiments. 
A  B  C  D 


2.00      2.07      1.30 


SO 

36.7 

33-7 

575 

8« 

23-9 
578 
120 
8.2 

416 

237 


75 
57.2 

46.7 

665 

I4« 
29.5 
644 

14** 
8.2 

529 

302 


100 
80.5 

75 
818 

9.5** 

25.5 
682 

I2*> 
8.07 

662 

378 


1.77 


150 
131.2 
108.2 

986 

14.45" 
27.7 

784 

13.3** 
8.07 

816 
466 


•Grate  surface,  1.75  sq.  me 
t  Heating  surface,  57.40  sq. 


2940      3496      3196        4878 

51.2     6ao     73.1        84.9 
7.06     6.60     6.33        5.97 


meters, 
meters. 


We  shall  be  very  careful  not  to  throw  doubt  on  the  abilities  of  the  engineers 
who  directed  the  experiments  tabulated  above,  but  it  must  however  be  admitted 
that  the  results  obtained  by  them  cannot  be  accepted  without  great  allowance, 
especially  in  regard  to  those  marked  D,  whose  duration  was  too  short  to 
inspire  much  confidence.  The  engineers  who  had  to  conduct  trials  of  steam 
engines  in  England  know  that  the  short  duration  of  a  trial  greatly  diminishes 
its  value,  and  that  in  general  the  results  obtained  under  normal  conditions  are 
somewhat  inferior  to  those  obtained  on  the  triaL  On  the  other  hand,  no  one 
can  doubt  the  knowledge  and  experience  of  the  engineers  of  the  French 
marine  ;  therefore,  in  spite  of  the  English  experiments,  we  persist  in  believing 
that  what  the  French  have  obtained  with  French  boilers  represents  truly  the 
maximum  that  can  be  obtained. 
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We  do  not  believe  that,  excepting  those  made  by  us  and  before  explained, 
there  have  been  any  other  experiments  on  the  combustion  of  petroleum  with 
forced  draught ;  at  any  rate,  our  experiments,  though  incomplete,  show  (leaving 
out  of  consideration  the  English  trials)  that  with  the  same  draught,  the  boiler 
burning  petroleum  has  an  evaporating  power  much  superior  to  one  burning 
coal ;  and  here  we  propose  to  show,  calculating  the  volume  of  air  necessary  to 
combustion,  not  only  the  volume  of  the  products  of  combustion  in  the  two 
cases,  but  that  such  superiority  is  fully  supported  by  theory. 

Volume  of  Air  Necessary  to  Combustion, — Carbonic  acid  being  formed  of 
27,36  parts  of  carbon  and  72.64  of  oxygen,  it  will  require  to  bum  a  kilo  of  coal, 

obtaining  all  the  carbonic  acid,  ^^^  =  2.65  kilos  of  oxygen,  or?LJ.--,nc. 
^  27.36  1.43 

1.85  of  oxygen,  1.1026  being  the  density  of  the  oxygen,  and  1.30  kilos  the  weight 

of  a  cubic  meter  of  air.    Now,  air  being  composed  of  21  per  cent  oxygen  and 

79  per  cent  nitrogen,  there  will  be  required  to  burn  a  kilo  of  coal  '•  5  X  lOO 

=:mc.  8.88  of  air.  Burning  hydrogen  will  form  water,  which  contains  11  per 
cent  hydrogen  and  88.9  oxygen.     There  will  therefore  be  required  to  burn 

a  kilo  of  hydrogen  — 1?-  =  8  kilos  oxygen,  or  5.594  mc  of  oxygen,  or  26.638 

mc.  of  atmospheri'c  air. 

Crude  naphtha,  or  its  residuum,  which  we  are  considering  as  a  combustible, 
containing  about  87.1  per  cent  of  carbon,  11.7  per  cent  of  hydrogen,  and  1.2  per 
cent  of  oxygen,  the  volume  of  air  necessary  to  the  combustion  of  a  kilo  of  this 

combustible   will  therefore   be  0.871X8.88+  (0.1 17  —  °'?^^  |  26,638  =:mc. 

10,800.  Now,  Peclet  has  found  experimentally  that  when  a  combustible  is 
burned  on  a  grate,  the  best  results  are  obtained  when  there  is  introduced  into 
the  furnace  a  volume  of  air  33  per  cent  greater  than  that  theoretically  sufhcient. 
It  is  true  that  in  the  combustion  of  naphtha,  the  mixture  of  the  combustible  with 
the  air  being  very  intimate,  it  is  probable  that  the  theoretical  amount  will  be 
sufficient.     However,  in  order  to  have  plenty  of  air  we  shall  accept  the  surplus. 

The  quantity  of  air  to  introduce  into  the  furnace  to  burn  a  kilo  of  astatki  will 
therefore  be  10.8  X  1.33=  mc.  14.36. 

But,  to  burn  a  kilo  of  coal,  8  cubic  meters  of  air  are  necessary ;  there  will 
be,  then,  applying  the  indicated  per  cent  of  increase,  8  X  1.39  =:mc.  10.64, 

This  volume,  as  a  result  of  the  table  in  regard  to  the  Marceau  experiments, 
is  sensibly  equal  to  that  obtained  in  practice. 

Volume  of  the  Products  of  Combustion, — With  equal  temperature  and  pres- 
sure, the  volume  of  carbonic  acid  evolved  in  the  combustion  of  coal  is  equal  to 
the  volume  of  the  oxygen  that  formed  it. 

A  kilo  of  hydrogen  requiring  for  combustion  8  kilos  of  oxygen,  it  results  that 
each  kilo  of  oxygen  consumed  will  give  1.125  kilos  of  water-vapor,  or  1.24 
X  1.125  =  1.4  mc.  (about)  of  vapor  reduced  to  zero. 

At  atmospheric  pressure,  and  o%  a  kilo  of  oxygen  occupies  a  volume  of  mc 
0.70,  while  each  kilo  of  oxygen  converted  into  vapor  increases  in  volume  by 
mc.  1.4  —  mc.  0.7  =  mc.  0.7.  In  other  terms,  burning  hydrogen,  the  volume 
of  vapor  produced  is  double  the  volume  of  oxygen  employed.  Burning 
a  kilo  of  astatki^  the  products  of  combustion  will  then  be  0.87  X  mc  1.85=:= 
mc.  1.609  carbonic  acid,  0.117  X  2X  mc.  5.6  =:mc  1.310  of  steam  ;  and  when 
mc.  14.36  of  air  are  used  (of  which  mc.  1.609  ^^  oxygen  has  been  used  to  bam 

the  carbon,  and  (0.117 -q— )  ^  ™^  5.6z=mc.  0.646  to  bum  the  hydrogen), 

there  will  remain  an  excess  of  14.36 — 1.609— a 646=:  mc  12.105  of  nitrogen  and 
oxygen  not  combined. 

The  total  volume  of  the  products  of  combustion  of  a  kilo  of  astatki  will  then 
be  12.105+ 1.609+ 1.310=  mc.  >5«024. 
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This  volume  is  calculated  at  0°  ;  we  must  therefore  refer  it  to  the  temper- 
ature of  the  furnace  and  to  that  of  the  smoke-stack  If  it  is  to  serve  as  the  basis 
of  calculation  of  the  respective  sections.  This  correction  is  not,  nevertheless, 
necessary,  being  useful  instead  to  serve  to  establish  the  following  comparison 
between  petroleum  and  coal  boilers. 

Comparison  between  the  Power  of  Evaporation  of  Coal-burning  and  Petroleum' 
burning  Boilers. — In  a  boiler  burning  coal,  to  consume  a  kilo  of  combustible 
there  must  pass  into  the  uptake  mc  10.64  of  products  of  combustion  to  evap- 
orate the  maximum  of  8  liters  of  water.  In  a  boiler  burning  petroleum,  how- 
ever, to  burn  the  same  quantity  of  combustible  it  is  necessary  to  consume  mc. 
14.36  of  the  same  products  ;  therefore  13  liters  of  water  are  evaporated.  In 
other  words,  to  evaporate  a  liter  of  water  it  is  necessary  with  coal  to  circulate 

in  the  boiler  — '—^  :=.  mc.  1.330  of  air,  and  with  petroleum  -^-5_  rz  mc   1.104. 

Or,  for  the  circulation  of  one  cubic  meter  of  gas  in  the  flue,  the  boiler  evaporates, 

employing  coal, =z  0.75  liter  water,  and  employing  naphtha, ^  0.00 

'     **  '-330  r     J     o       r  1.104 

liter.      The  result  of  this  is  that,  with  equal  sections  of  tubes,  and  conse- 
quently equal  heating    surface,  and  with  same  conditions  of  draught,  with 

naphtha  the  same  boiler  evaporates  0.0 — 0.75  ^  0.15,  whence  -^  zz  20  per  cent 

more  than  with  coal. 

It  therefore  also  follows  that  to  evaporate  the  same  quantity  of  water  in  a 
unit  of  time  with  the  same  draught,  the  petroleum  boiler  can  be  20  per  cent 
smaller  than  the  coal-burning  boiler.  Now  we  have  found  in  practice  a  still 
greater  difference,  caused  by  the  fact  that  in  burning  coal  there  is  introduced 
into  the  furnace  a  much  greater  quantity  of  air  than  is  theoretically  necessary  ; 
while  with  petroleum,  on  the  contrary,  this  quantity  of  air  is  reduced  on  account 
of  the  intimate  union  of  the  combustible  and  the  supporter  of  combustion  (air 
in  this  case),  and  on  account  of  the  uniform  flow  of  the  two,  all  which  brings 
the  combustion  nearer  the  theoretical  conditions.  This  observation,  and  the 
comparison  previously  made  between  the  products  of  combustion  in  the  two 
cases,  explain  the  considerable  evaporation  that  we  have  demonstrated  in  our 
experimental  boiler. 

[Note. — A  section  on  the  inconveniences  attending  the  use  of  the  present 
type  of  torpedo-boat  boiler  is  omitted  here. — Translator.] 

Poilers  burning  Petroleum  under  Forced  Draughts — In  view  of  the  difficulties 
attending  the  use  of  coal  with  forced  draught,  and  of  the  dangers  of  the  usual 
type  of  torpedo-boat  boilers,  the  question  naturally  arises,  why  not  agree  to 
experiment  on  a  vast  scale  and  seriously  in  regard  to  the  employment  of 
petroleum  on  board  those  vessels,  using  a  boiler  specially  adapted  to  that  com- 
bustible ? 

This  idea  was,  it  is  true,  first  brought  out  by  the  Compagnie  des  Forges  et 
Chantiers^  of  Havre,  which  had  also  taken  out  a  patent.  Unfortunately,  how 
ever,  this  company  (although  improving  and  modifying)  had  appropriated  the 
idea  of  a  petroleum  grate  of  Sainte  Claire  Deville,  who  was  satisfied  with 
making  the  petroleum  flow  into  the  furnace  throughlittle  pipes  slightly  inclined. 
Now  this  could  not  be  a  satisfactory  solution  of  the  problem.  Indeed,  in  the 
apparatus  of  the  company  of  Havre,  the  air  employed  had  a  pressure  of  8  or  9 
centimeters  only,  which,  as  we  shall  better  see  presently,  is  wholly  insufficient 
to  eflcct  the  pulverization  of  the  combustible,  so  that  the  combustion  was 
effected  by  simple  contact.  Naturally  the  result  obtained  was  very  mediocre  ; 
the  production  of  steam  was  very  feeble  ;  the  apparatus  was  very  likely  to  foul ; 
so  that  after  a  few  experiments  the  system  was  abandoned  witboat  receiving 
any  further  application.  The  experiments  that  we  have  described  in  the  begin* 
ning  of  this  study  show  that,  using  the  pulverizers,  the  problem  is  solvable 
with  certainty  of  good  results. 
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The  boilers  in  actual  use  could  be  replaced  by  others  with  closed  furnace, 
whose  general  form  might  be  the  same,  and  whose  dimensions  might  corres- 
pond  to  the  figures  that  ought  to  be  adopted  in  the  torpedo  boats  of  525  horse- 
power.  In  these  boilers,  as  soon  as  the  grate  is  done  away  with,  the  furnace, 
instead  of  being  square,  would  have  the  same  form  as  the  fire-box,  so  that  the 
shell  of  the  boiler  would  be  cylindrical  throughout  its  length. 

There  is  no  doubt  that  a  similar  boiler,  fed  with  petroleum,  would  be  wholly 
free  from  the  danger  of  blisters,  which  form  in  plates  of  coal-burning  boilers. 
The  presence  of  an  opening  in  the  hearth  would  make  it  elastic,  thus  elimi- 
nating the  danger  from  grooving  and  cracking  (of  plates).  Moreover,  this 
elasticity,  permitting  the  tube-box  to  expand  and  contract  independently  of  the 
shell,  would  certainly  diminish  the  danger  of  steam  escaping  from  the  tube- 
sheet.     This,  however,  would  still  be  directly  exposed  to  the  flames. 

But  it  is  to  be  noted  that  doing  away  with  the  grate  permits  the  construc- 
tion of  a  return  flue  in  the  petroleum  boiler.  Now,  a  boiler  constructed  on  this 
plan  would  probably  work  very  well,  even  with  extreme  forced  draught ;  a  fire- 
box of  the  kind  adopted  in  the  boilers  of  the  Marceau  would  allow  expansion, 
and  the  tubes  would  be  secure  against  the  flame  impacts  that  they  receive 
when  placed  in  the  prolongation  of  the  back  connection.  In  both  these  boilers 
the  front  part  of  the  furnace  is  made  of  a  cast  plate,  which,  that  it  may  not  get  red 
hot,  has  water  circulating  inside.  The  pulverizers  are  fixed  on  this  plate,  and 
receive  the  petroleum  from  a  reservoir  placed  at  the  boiler's  side ;  and  the 
pulverizing  agent  (steam  or  compressed  air)  comes  to  the  pulverizers  by 
means  of  a  tube. 

The  air,  forced  by  the  blower,  arrives  at  the  pulverizers  by  means  of  a  fitted 
pipe,  and  divides  in  two  currents  that  penetrate  to  the  furnace  through  the 
orifices.  These  two  currents  meet  the  jet  of  burning  naphtha  at  right  angles,  a 
disposition  that  secures  the  intimate  commingling  of  the  two,  and  which,  as 
we  may  be  able  to  prove  experimentally,  gives  results  much  better  than  those 
obtained  by  sending  the  blast  in  the  same  direction  as  the  petroleum. 

This  disposition  has  also  another  advantage  :  the  blast  of  air  coming  at  a  right 

angle  loses  some  of  its  velocity,  which  in  the  furnace  becomes  -^  {Q  being 

the  section  of  the  furnace)  instead  of  -^r  {oi  being  the  section  of  the  supply- 
tube),  which  it  was  at  the  mouth  of  the  tube.  This  diminution  of  velocity 
allows  the  heated  gases  to  remain  longer  in  the  furnace  and  the  tube-box, 
and  therefore  to  give  up  more  completely  the  heat  they  contain.  A  door  allows 
the  entrance  of  air  into  the  furnace  when  it  is  desired  to  resort  to  natural  draught, 
and  two  other  smaller  doors  allow  the  introduction  of  balls  of  burning  cotton 
to  start  fires. 

The  boiler  with  direct  tubes  has  the  same  dimensions  and  the  same  weight 
as  the  boilers  in  use  on  the  525  horse-power  torpedo  boats. 

The  return-flue  (or  flame)  boiler  is  a  little  heavier  than  the  other;  but  it 
must  be  noted  that  naphtha  having  much  greater  power  than  coal,  the  dimen- 
sions might  (for  same  steam  power)  be  notably  reduced. 

The  boilers  considered  above  answer  the  following  conditions : 

Retum-floe 

Direct  tube  (or  flame) 

boiler.  boiler. 

Normal  pressure,  kilos^ 9  9 

Total  covered  heating  surface,  sq.  meters 99* $0  98.80 

Tubular  section  inside  of  tube  ferrules,  sq.  meters...           0.22  a22 

Diameter  of  tubes 40  X  44  46  X  50 

Distance  between  tube-sheets 2.850  ^.4C 

Number  of  tubes 238  160 

Total  evaporating  surface,  sq.  meters 6.23  6.45 

Same  per  horse-power,  sq.  meters 0.0119  aoi23 
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Retnrn-flue 
Direct  tube  (or  flame) 

boiler.  boiler. 

Proportion  with  heating  surface ^                      ^ 

Volume  of  steam,  mc 2.640                 2.720 

Volume  of  steam  per  horse-power,  liters 5                        5 

Volume  per  sq.  meter  heating  surface 26.4                 27.15 

Weight  of  steam  consumed  per  hour  for  525  horse- 
power (at  10  kilos  the  horse-power),  kilos S*^S^ 

Weight  of  petroleum  to  produce  this  steam  per  hour, 

kilos 437 

Volume  of  air  necessary  per  hour,  in  the  ratio  of  23 

cubic  meters  per  kilo  of  petroleum 8740 

Same  necessary  per  second 2.427 

Section  of  air-supply  tube,  sq.  meters 0.12x3 

Velocity  of  air  per  second  in  supply-tube,  meters 20 

Vz         (J* 
Pressure  of  blast  in  col.  of  water,  A  =:  — t- ao26 

Arrangement  of  Boilers  and  Petroleum  Reservoir. — The  arrangement  is  most 
simple.  The  fire-room  can  remain  in  free  communication  with  the  outside  air. 
The  blower  sends  into  the  furnace  the  necessary  air  for  combustion  by 
means  of  pipes.  The  remainder  of  the  arrangements  are  not  changed.  The 
petroleum  tanks  are  tin,  and  are  situated  on  each  side  of  the  boiler,  where  the 
coal-bunkers  usually  are.  A  reserve  deposit  may  be  made  by  covering  over 
with  thin  plating  the  frames  of  the  ship.  A  special  donkey-pump  conveys  the 
oil  from  the  deposits  to  the  reservoirs  for  distribution  to  the  pulverizers. 

Substitution  of  Compressed  Air  for  Steam  in  Pulverising  the  Petroleum, — On 
board  a  torpedo  boat,  the  water  supply  being  limited,  it  would  be  highly  incon- 
venient to  employ  steam  as  a  pulverizing  agent,  as  the  amount  required  would 
equal  one  twentieth  of  the  amount  the  boiler  could  produce. 

But  this  inconvenience  can  be  obviated  by  employing  air  instead,  with  which 
the  pulverizing  is  effected  equally  as  well  as  with  steam  ;  and,  besides,  a 
whiter  flame  is  produced,  especially  when  using  heated  air,  while  the  result  is 
sensibly  the  same  as  with  steam.  Employing  cold  air,  the  apparatus  some- 
times gets  extinguished  suddenly,  which  does  not  happen  with  heated  air, 
especially  if  the  furnace  is  fitted  with  refractory  brick,  which  get  red  hot 
rapidly,  thus  assuring  perfect  regularity  in  the  fire. 

The  temperature  to  which  it  is  necessary  to  heat  the  air  is  not  very  great ; 
50°  or  60°  will  be  enough.  It  would  be  well  to  lead  the  air  through  the  steam- 
space  or  the  smoke-stack.  Employing  air  on  lighting  the  fires,  a  greater  pres- 
sure must  not  be  used  than  0.400  to  0.600  kilo.  The  fires  well  under  way  and 
the  furnace  hot,  the  pressure  can  be  increased  to  one  kilo  ;  but  the  best  aver- 
age pressure  is  0.75.  It  is  to  be  noted,  however,  that  with  compressed  air  the 
flame  produces  continuous  roaring,  rather  intense,  similar  to  the  noise  of  a 
large  blower.  This  phenomenon,  which  is  not  noticed  when  steam  is  employed,, 
is  probably  due  to  a  succession  of  lighting  and  extinguishing  which  follow  at 
very  brief  intervals,  and  must  have  the  same  origin  as  those  produced  by  the 
*' chemical  harmonic"  tubes  ;  it  is  therefore  probable  that  it  would  be  done 
away  with  if,  instead  of  using  atmospheric  air,  we  were  to  employ  the  prod-- 
nets  of  combustion.  This  can  be  easily  done,  and  as  these  products  escape 
from  the  smoke-stack  at  a  high  temperature,  the  necessity  of  heating  will  be 
done  away  with  ;  it  would  even  be  necessary  to  cool  them  so  as  to  avoid  dam- 
aging the  pump.  This  cooling,  however,  must  not  be  carried  too  far,  since  the 
gaseous  products  contain  watery  vapor  from  the  combustion  of  the  hydrogen 
which  might  tend  to  impede  pulverization.  Some  months  ago,  in  England* 
there  was  much  said  in  regard  to  the  employment  of  compressed  air  as  a  pul- 
verizing agent,  putting  the  idea  forward  as  a  new  and  great  discovery.  The 
talk  was  all  for  nothing,  since  every  time  that  steam  has  been  employed  ia 
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pulverizing  a  liquid,  the  question  has  been  considered  as  to  the  emplojnnent  of 
air  or  some  compressed  gas  to  obtain  the  same  results.  We,  oorseWes,  some 
years  ago  conducted  trials  in  pulverizing  with  compressed  air.  The  Forges 
et  Chanticrs  at  Marseilles,  up  to  18S3,  experimented  with  ^  pulverizer  imported 
by  the  Russian  Admiral  Likatchoff,  in  which  they  substituted  compressed  air 
for  vapor.     This  application  in  fact  offers  nothing  new. 

Volume  of  Air  necessary  to  Pulveritation^  and  Volume  of  the  Compressing 
Pump. — To  pulverize  one  kilo  of  naphtha  we  must  have  about  500  liters  of  sir  at 
a  pressure  of  .75  kilo. 

As  the  boilers  of  the  525  horse-power  torpedo  boats  should  bum  stthe  most, 
at  full  speed,  300  kilos  of  naphtha  per  hour,  a  pump  capable  of  famishing  joo 
cubic  meters  an  hour,  or  five  cubic  meters  a  minute,  will  give  a  volume  of  air 
more  than  sufficient  to  assure  the  pulverizing.  A  direct-acting  Westinghouse 
pump  of  300  mm.  diameter,  with  a  stroke  of  300  mm.,  running  at  60  revolutions, 
will  be  sufficient  for  the  work. 

Air- Tank  for  Use  in  starting  Fires, — For  starting  fires  it  will  be  necessary  to 
have  a  reservoir  containing  compressed  air  which  will  arrive  at  the  furnace  at 
a  pressure  of  0.75  kilo  by  means  of  a  pressure-regulator.  The  capacity  of 
this  reservoir  can  be  easily  determined,  knowing  the  quantity  of  naphtha  to 
pulverize  in  order  to  obtain  in  the  boiler  steam  at  a  tension  sufficient  to  work 
the  pump. 

The  boiler  contains  2850  liters  of  water,  which  it  will  be  necessary  to  heat  to 
130°,  corresponding  to  the  pressure  at  which  the  pump  can  begin  work ;  but  it 
must  be  observed  that  until  the  pressure  in  the  boiler  is  obtained,  the  air  comes 
in  at  ordinary  draught,  and  consequently  the  quantity  of  combustible  bumed  is 
much  less  than  when  the  fires  are  well  under  way.  It  thence  results  that  the 
volume  of  heated  gases,  being  smaller,  pass  only  through  the  upper  tubes,  so 
that  the  lower  part  of  the  boiler  is  still  cold  while  the  upper  part  is  already 
under  pressure.  Therefore  we  can  count  on  being  obliged  to  heat  only  2000 
liters,  instead  of  2850,  without  danger  of  falling  below  limits. 

To  increase  the  temperature  of  the  2000  liters  to  130^,  supposing  the  air  of 
the  boiler  at  10'',  it  will  be  necessary  to  consume  2000  (130 — 10)^240,000 
heat  units.  The  volume  of  steam  contained  in  the  boiler  being  2640  liters,  it 
will  be  necessary,  in  order  to  refill  it  with  steam  at  130^1  to  evaporate 
mc.  2640  X  1.50=  3960  kilos,  or  4  liters  of  water  taken  at  130^,  and  conTcrt 
them  into  steam  at  the  same  temperature.  The  consumption  of  heat  by  this 
evaporation  will  be 

/.  =  (606.5  +  0.305  T  — T)  4 
=1(606.5  +  0*305  X  130  —  130)  4  =  2064.60. 

The  total  number  of  heat  units  to  be  consumed  to  put  the  boiler  under  pres- 
sure will  therefore  be  240,000  -|-  2064.60  =  242,064.60.  Naphtha  producing  about 

11,000  heat  units  per  kilo,  it  will  be  necessary  to  consume  -^ — —  ^  29  kilos 

iiooo 

naphtha,  and  therefore  to  use  22  X  mc.  0.500=11  cubic  meters  of  air  at  a 

pressure  of  0.75  kilo. 

If  we  take  a  i20-kilo  reservoir,  like  those  on  board  the  torpedo  boats  for 

charging  torpedoes,  the  capacity  of  the  reservoir  will  therefore  hare  to  be 

liA°-75  =  „c.  0.068. 

120 

Resume  of  tke  Advantages  in  employing  Naphtha  on  Torpedo  BoatSj^-^Troukwhakt 
has  been  said,  it  is  seen  how  easily  the  boilers  of  torpedo  boats  can  be  heated 
with  petroleum,  and  it  is  easy  to  evaluate  the  considerable  advantages  that 
arise  from  this  system. 

As  wc  have  before  observed,  by  removing  the  air-chamber  from  in  front  of 
the  boiler,  not  only  shall  we  do  away  with  the  depressing  moral  effect  to  which 
the  firemen  are  now  subjected,  but  we  shall  also  avoid  an  actual  danger  liable 
to  occur  at  any  moment.     The  management  of  the  boiler  will  be  most  simple^ 
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resolving  into  a  mere  watching,  instead  of  requiring  as  at  present  a  numerous 
personnel  who  must  be  experienced  men  and  who  are  difiicult  to  obtain. 

From  a  military  point  of  view,  it  is  to  be  remarked  that  with  a  non-smoke- 
producing  fuel  like  petroleum,  a  torpedo  boat  would  not  be  seen  from  afar,  as 
happens  at  present — in  the  daytime,  on  account  of  the  streams  of  smoke  ;  at 
night,  on  account  of  the  burning  material  escaping  from  the  smoke-stack. 
Naphtha  having  a  calorific  power  greater  than  that  of  petroleum,  its  employ- 
ment would  permit,  with  the  same  weight  of  combustible  taken  on  board,  a 
longer  stay  at  sea.  In  fact,  coal,  evaporating  in  the  torpedo  boats  7  liters  of 
water,  and  naphtha  12  liters,  the  distances  run,  with  equal  amounts  of  the  two 
combustibles,  would  be  in  the  proportion  of  ^^  ;  that  is  to  say,  if  the  torpedo 
boat  using  coal  runs  x  miles,  the  one  using  petroleum  would  run  x  X  V  n^il^s. 

We  have  also  already  said  that  with  equal  heating  surfaces  the  petroleum 
boiler  can  evaporate  20  per  cent  more  than  the  coal-burning  boiler  ;  therefore 
we  could  build  a  petroleum  boiler  which  would  be  20  per  cent  lighter  than  a 
coal-burning  boiler  of  same  power. 

The  boilers  of  this  last  system  for  torpedo  boats  of  525  horse-power,  weighing 
8000  kilograms  about,  would  probably  decrease  the  weight  of  the  torpedo  boat 
by  about  1600  kilograms,  which  would  allow,  still  having  the  same  power  of 
boiler,  a  sensible  increase  of  speed. 

Besides  the  wholly  peculiar  interest  that  heating  by  petroleum  presents  in 
the  question  of  torpedo  boats  (in  which  it  is  necessary  to  sacrifice  everything 
to  speed,  even  at  the  cost  of  having  a  useless  weapon),  it  is  also  to  be  remarked 
that  the  substitution  of  naphtha  for  coal  solves  in  a  simple  and  practical  way 
the  problem  of  forced  draught,  to  which  constructors  are  constrained  to  pay 
attention  in  answer  to  the  always  increasing  demands  in  regard  to  the  speed 
of  steamers. 

The  employment  of  this  combustible  would  also  permit  notable  redactions 
in  the  dimensions  of  the  immense  boilers  that  must  be  employed  when  it  is 
desired  to  obtain  great  speed*  If  to  this  is  added  the  economy  of  personnel 
and  space  that  results  from  using  this  combustible,  it  is  seen  that  this  is  an 
excellent  reform  which  must  not  be  lost  sight  of,  and  which  will  perhaps  be 
generally  adopted  in  the  near  future. 

However,  first  of  all,  it  is  necessary  to  resolve  the  difficulty  of  a  supply  of 
naphtha.  The  question  is  not  insolvable,  and  we  even  believe  that  we  are  oa 
the  eve  of  a  definite  solution.  It  creates,  in  fact,  such  an  interest  as  to  form 
daily  subject  for  discussion  and  studies  so  important  that  probably  we  shall 
have  occasion  at  another  time  to  take  the  question  up  for  examination. 


GUN-MAKING  IN  THE  UNITED  STATES.* 

By  Captain  Rogers  Birnie,  Jr.,  Ordnanbe  Department,  U.S.  Army. 

[Reviewed  by  Lieutenant  A.  Cleaves,  U.  S.  N.] 

In  this  permanently  valuable  book  the  author  **  aims  to  give  a  history  of  gun- 
making  and  gun  trials  in  the  United  States,  with  special  reference  to  the  part 
taken  therein  by  the  War  Department  in  the  past  fifteen  years."  The  first 
half  of  the  book  is  devoted  to  the  consideration  of  the  cast  iron  period,  which 
continued  until  about  1872,  and  then  in  natural  order  are  discussed  the  succeed- 
ing ten  years  of  experimentation.  The  last  two  chapters  on  steel  cast  and 
forged  built-up  steel  guns  are  of  special  interest  at  this  time  of  burning  ques- 
tions as  to  what  shall  be  the  ultimate  accepted  type  of  gun.  They  contain  a 
clear  and  concise  mathematical  discussion  of  the  theory  of  the  construction  of 
steel  cast  guns,  and  descriptions  of  experiments  conducted  by  the  Ordnance 
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466  PROFESSIONAL  NOTES. 

Department  for  the  purpose  of  investigating  the  principles  of  mechanical  engi- 
neering involved  in  the  construction  of  built-up  steel  guns.  There  is  also  an 
admirable  diagram,  drawn  to  scale,  graphically  illustrating  the  changes  *'in 
radial  dimensions '*  which  took  place  in  assembling  the  8-inch  gun.  "The 
degree  of  accuracy  obtained  (in  shrinking)  was  98  per  cent  of  the  mathematical 
result  anticipated." 

In  a  book  which  deserves  only  praise  it  may  seem  captious  to  find  fault,  bat 
the  curve  of  powder  pressure  which  is  plotted  on  the  plan  of  the  8-inch  B.  L. 
steel  rifle  shows  a  muzzle  pressure  of  only  2.9  tons,  while  the  elastic  resistaace 
curve  at  the  same  point  is  955,  hence  the  factor  of  safety  at  the  muzxle  is  3.3, 
which  is  out  of  all  proportion  to  that  at  the  breech,  where  it  is  only  1.5.  If 
therefore  these  curves  are  correct,  it  is  not  clear  why  the  gun  should  be  hooped 
to  the  muzzle  as  Captain  Birnie  states  is  now  done.  The  latter  half  of  the 
book  especially  merits  the  careful  study  of  every  one  interested  in  guns  and 
gun-making. 

Appendix  C,  on  the  **  alleged  failure  of  steel  guns,*'  enumerates  fourteen 
well  known  and  often  quoted  accidents  to  certain  guns,  with  counter  statements 
which  show  that  in  not  a  single  case  has  there  been  a  failure  of  the  modem 
type  of  built-up  steel  guns. 

Whatever  Captain  Birnie  writes  on  the  subject  of  guns  demands  attention, 
and  his  arguments  in  favor  of  the  built-up  system  carry  with  them  the  weight 
of  recognized  authority. 

During  the  war,  and  for  a  few  years  afterwards,  the  superiority  of  onr  shell 
guns  was  unquestioned,  but  when  the  question  of  penetration  and  power  of 
guns  arose,  and  cast  iron  was  proved  by  actual  trial  to  be  an  unsuitable  metal 
for  ^uns,  we  commenced  to  fall  behind  the  rest  of  the  world  and  have  never 
regained  our  place,  although  in  a  fair  way  to  do  so  now. 

Our  ordnance  history  in  the  seventies  is  somewhat  brighter.  It  is  marked 
by  the  conversion  of  the  old  and  ** comparatively  worthless"  smoothbores  of 
large  caliber  into  rifled  muzzle  and  breech  loaders,  and  whether  it  was  a  mistake 
or  not  to  attempt  the  development  of  lfo(A  systems,  a  gun  was  evolved  of  indis- 
putable worth.  Notwithstanding  the  8-inch  M.  L.  K.  converted  from  the 
lo-inch  S.  B.  (Army)  was  an  acknowledged  <*  makeshift,"  and  is  not  to  be 
compared  with  the  modern  type,  its  energy  is  sufficient  to  penetrate  the  armor 
of  *'  a  large  proportion"  of  the  war  ships  of  the  world,  and  upon  it  we  must 
depend  for  some  time  to  come. 

About  1872  the  revival  of  the  gun  question  by  the  discussions  and  investiga- 
tions of  the  various  Boards  and  Ordnance  Committees  appointed  to  consider 
the  subject,  brought  forth  many  private  inventions  of  more  or  less  merit,  some 
of  which  excited  much  interest  and  comment  in  the  press  throughout  the 
country.  It  is  sufiicient  to  mention  two,  the  multicharge  gun  and  the  wire- 
wound  system.  Interesting  accounts  are  given  of  the  trials  of  both.  The 
former  finally  failed  at  Sandy  Hook  in  1883-84.  The  wire-wound  gun  (ic-inch) 
burst  after  the  93d  round,  but  the  system  impressed  the  Board  as  possessing 
sutticient  merit  to  warrant  the  recommendation  of  further  experiments. 

In  1S71  **the  trials  of  cast  iron  rifles,  pure  and  simple,  were  practically 
abandoned,"  but  twelve  years  afterwards,  in  accordance  with  the  act  of  1883* 
the  War  Department  was  obliged  to  design  a  12-inch  B.  L.  R.  of  cast. iron. 
It  was  a  strange  recommendation  of  the  Logan  Committee,  in  the  face  of  expe- 
rience with  this  metal  abroad,  where  it  had  been  discarded  by  all  the  gun- 
making  powers  after  exhaustive  trials.  One  is  reminded  of  the  backward  step 
taken  in  England  when,  after  a  trial  of  five  or  six  years,  breech  loaders  were 
superseded  by  muzzle  loaders,  to  which  the  English  artillerists  clung  with 
stubborn  persistency  for  fifteen  years,  when  they  were  compelled  to  return  to 
breech  loadinf:. 

In  the  matter  of  ordnance  the  Navy  has  been  more  fortunate  than  the  Army, 
and  it  is  pleasant  to  read  the  generous  credit  Capt.  Birnie  accords  to  the 
Navy  for  its  success  in  stcel'gun  building.     Since  the  inauguration  of  steel,  in 
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1S83,  ^^c  Naval  Bureau  of  Ordnance  has  not  been  hampered  with  the  construe* 
tion  of  any  guns  other  than  steel.  The  Army,  on  the  other  hand,  has  not  yet 
been  permitted  to  shake  off  its  fetters  of  cast-iron.  The  cast-iron  i2*inch 
H.  L.  K.  (model  of  1883)  has  been  completed  and  proved  at  Sandy  Hook. 
**  Taking  the  average  result — charge  265  pounds,  projectile  800  pounds,  pres- 
sure 28,000  pounds,  and  M.  V.  1750  f.  s. — we  find  the  power  of  this  gun  is 
represented  by  a  M.  E.  of  1700  foot  tons  nearly."  This  performance  Captain 
Birnie  says,  "entitles  it  to  be  classed  as  a  safe  medium  power  gun  of  the 
caliber,"  but  also  states  that  *<the  bore  was  so  badly  scored  by  erosion  that 
at  the  96th  round  the  Board  did  not  consider  it  safe  to  continue  the  firing." 

"  Including  the  rifle  mortars  there  are  three  different  types  of  combined  cast 
iron  and  steel  guns  in  hand  at  the  present  time,  viz.  a  12-inch  B.  L.  K.,  mainly 
of  cast  iron,  but  lined  with  a  steel  tube  inserted  from  the  rear  and  forming 
about  one  half  the  length  of  the  bore  ;  a  1 2-inch  B.  L.  R.  with  cast  iron  body, 
strongly  reinforced  by  a  double  row  of  steel  hooping  extending  from  the 
breech  to  a  distance  forward  of  the  trunnions — the  trunnions  themselves  form- 
ing part  of  one  of  the  hoops — and  a  steel  tube  lining  as  in  the  first  gun ;  and 
two  12-inch  rifled  mortars  alike  in  general  construction,  but  one  a  muzzle 
loader  and  the  other  a  breech  loader."  There  are  also  two  lo-inch  B.  L.  wire- 
wound  guns  partly  constructed,  one  with  a  tube  of  cast  iron,  the  other  with  a 
tube  and  longitudinal  bars  of  forced  steel.  *^The  lo-inch  wire-wrapped  cast 
iron  rifle  will  have  28  calibers  length  of  bore  and  weigh  29  tons."  The  lo-inch 
steel  gun  will  weigh  22  tons  and  have  a  bore  30  calibers  long.  The  peculiar 
feature  of  this  gun  will  be  the  longitudinal  bars  which  are  intended  to  give  it 
longitudinal  strength.  They  will  encircle  the  gun  like  a  cylinder  and  extend 
from  the  breech  to  about  one  half  the  length  of  the  gun. 

The  1 2-inch  mortars  are  short  rifled  pieces ;  they  weigh  about  9  tons,  have  a 
charge  of  52  lbs.  and  throw  a  6io-lb.  shell  a  distance  of  very  nearly  five  miles. 

Forged  built-up  steel  guns  were  authorized  by  Act  of  Congress  in  1883,  and 
one  year  ago  an  appropriation  of  $20,000  was  made  for  the  manufacture  of 
three  steel-cast  6-inch  guns ;  one  to  be  of  Bessemer,  one  of  open  hearth,  and 
another  of  crucible  steel.  The  last  was  not  bid  for  ;  the  first  has  been  cast  at 
Pittsburg,  and  is  said  to  be  nearly  ready  for  shipment  to  Washington,  where  it 
will  be  finished  and  then  sent  to  the  proving  ground  at  Annapolis  for  proof  and 
statutory  tests. 

"  The  trial  of  one  6-inch  steel  cast  gun  of  a  given  make  may  prove  something 
in  regard  to  6-inch  guns,  but  in  the  face  of  past  experience  and  present  wide- 
spread distrust  of  the  suitability  of  unforged  (or  unpressed)  steel  guns,  can  do 
little  to  predicate  what  result  will  be  obtained  with  larger  calibers." 

'*  Another  great  necessity  for  making  the  small  calibers  at  present  appears  to 
lie  in  the  capacity  of  steel  works  for  making  such  castings,  for  there  is  no 
doubt  but  that  a  special  plant  must  be  yet  provided  for  making  the  larger 
calibers  of  steel  cast  guns.  This  is  one  of  the  items  of  expense  which,  com- 
bined with  others,  will  probably  make  the  cost  of  production  of  a  gun  of  large 
caliber  quite  as  expensive  if  made  in  this  way  as  if  made  of  forgings  and 
built  up. 

"The  amount  of  metal  used  for  the  hollow  castings  made  or  attempted  for 
1 2-inch  cast  iron  rifles  was  about  240,000  pounds,  or  somewhat  more  than  double 
the  weight  of  the  finished  piece.  The  rule  of  double  the  weight  holds  good  in 
heavy  steel  castings.  Taking  for  example  a  1 2-inch  steel  gun,  the  heaviest 
casting  required  for  a  built-up  forged  steel  gun  of  this  caliber  is  40  tons,  to  be 
cast  in  the  simplest  form  of  a  solid  ingot.  This  gives  a  rough  finished  forging 
of  14.5  tons  weight,  also  less  than  half  that  of  the  casting.  Applying  these 
rules  to  the  massive  casting  of  a  12-inch  steel  cast  gun,  the  weight  of  casting 
if  made  hollow  would  exceed  100  tons,  and  if  made  solid  would  exceed  120 
tons  at  the  least  estimate  allowable.  And  for  this  massive  casting  a  special 
plant,  flask,  and  all  the  adjuncts  must  be  provided.  If  we  go  to  16  inches 
caliber,  the  comparison  is  84  tons  as  the  heaviest  casting  fur  the  forged  steel 
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gun  against  not  less  than  250  tons  for  the  steel  cast  gun.  Considering  the 
extreme  difficulty  of  making  sound  steel  castings  of  even  a  few  tons  weight  at 
the  present  time,  how  long  may  it  be  before  such  castings  as  these  can  be 
manipulated  ?  For  guns  of  such  caliber,  then,  it  may  be  said  the  steel  cast 
system  is,  from  present  lights  and  practices,  a  question  of  the  future. 

'*The  feasibility  of  making  castings  for  steel  cast  guns  up  to  io*inch  caliber 
(weight  of  casting  about  60  tons)  seems  within  reach  of  appliances  that  might 
be  readily  provided,  but  that  such  guns,  or  even  smaller  ones,  can  be  made  of 
good  sound  material  possessing  the  requisite  physical  qualities  to  compare  in 
strength,  endurance  and  power  with  built-up  forged  steel  guns  of  the  same 
caliber,  cannot  be  conceded.  To  even  approach  this  it  would  be  indispensable 
that  the  steel  cast  gun  should  be  made  with  the  proper  degree  of  initial  tension. 
The  Rodman  method  of  casting  has  been  proposed,  but  whether  intended  to 
accomplish  the  introduction  of  initial  tension  or  not  has  not  been  made  quite 
clear  by  its  advocates.  The  slow  process  of  cooling  incident  to  this  method 
would  cause  the  formation  of  large  weak  crystals  in  the  casting,  and,  appar- 
ently  recognizing  this,  the  advocates  of  the  method  have  proposed  to  remove 
all  the  initial  tension  strains  by  an  after  annealing.  This  would,  moreover, 
appear  to  be  a  wise  precaution,  inasmuch  as  this  method  of  casting  is  so  un- 
certain in  cast  iron  and  would  be  much  more  so  in  steel,  with  its  greater 
shrinkage  and  liability  to  crack  from  internal  strains  in  casting.  If,  then,  the 
Rodman  method  is  not  used  for  the  purpose  of  introducing  initial  tension,  the 
hollow  casting  is  certainly  a  bad  form,  as  proved  by  Whitworth's  trials  and 
tribulations  with  it.  The  unsoundness  found  in  the  centre  of  a  solid  cast  ingot 
is  in  this  case  only  transferred  to  the  middle  of  the  walls  of  the  gun — a  result 
in  every  way  bad  and  which  no  subsequent  treatment  can  correct" 

It  should  be  a  matter  of  congratulation  in  this  country  that  the  highest  type 
of  the  modern  gun  is  the  embodiment  of  American  ideas.  The  breech  closure, 
the  benefit  of  the  principle  of  initial  tension,  the  shrinkage  of  layers  of  cylin- 
ders over  each  other,  were  all  the  original  conceptions  of  our  own  people, 
although  each  system  was  developed  abroad. 

The  first  built-up  forged  steel  gun  constructed  in  the  United  States  was 
begun  in  1879  ^^  South  Boston  for  the  Navy  Department.  It  was  completed 
in  18S2  and  proved  at  the  Naval  Experimental  Battery.  It  was  an  experimental 
gun  of  medium  power  and  its  mark  was  not  duplicated.  It  did  its  work  well 
and  was  the  beginning  of  what  may  be  called  the  steel  age  of  our  naval  ordnance. 

*'  Since  the  commencement  of  the  active  work  allowed  by  appropriations  in 
1883  and  subsequent  years,  the  Navy  Bureau  of  Ordnance  has  procured  the 
forgings  for,  and  completed  or  nearly  so,  twenty-one  6-inch,  eight  8-inch  and 
two  lo-inch  rifles.  Work  on  a  third  lo-inch  rifle,  to  be  34  calibers  in  length  of 
bore,  has  been  commenced,  with  forgings  now  at  the  Washington  Navy  Yard. 

"  Of  these  guns  the  West  Point  Foundry  contracted  for  the  manufacture  of 
five  6-inch  and  two  8-inch  rifles.  Four  of  the  6-inch  are  completed  and  the 
remaining  guns  are  in  the  final  stage  of  construction.  The  South  Boston  Iron 
Company  contracted  for  the  manufacture  of  six  6-inch  and  two  8-inch  rifles. 
Five  of  the  6-inch  are  completed,  and  the  two  8-inch  are  to  be  completed  in 
March,  1888. 

"The  Washington  Navy  Yard  has  completed  two  5-inch,  ten  6-inch,  four 
8-inch  and  one  to-inch  rifles,  and  has  another  lo-inch  about  three-fourths  com- 
pleted. Carriages  for  all  these  guns  have  also  been  made  there,  besides  a 
number  of  3-inch  guns  and  projectile  work. 

"  At  present  the  Washington  Navy  Yard  has  worked  up  its  plant  to  a 
capacity  for  a  yearly  produce  of  twenty-five  6-inch  and  ten  8-inch  guns  and 
carriages.  Plans  are  now  in  process  of  development  which  will  make  the 
yearly  capacity  of  the  Yard  equal  to  completing  twenty-five  6-inch,  four  8-inch, 
six  lo-inch  and  four  12-inch  rifles,  or  a  proportionate  number  of  any  given 
calibers. 

"  In  their  main  features  the  Navy  and  Army  steel  guns  are  alike,  the  most 
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important  difference  in  construction  being  that,  in  the  Navy  guns,  the  trunnion 
hoops  are  made  of  oil-tempered  and  annealed  castings  and  are  screwed  on 
cold,  while  in  the  Army  gun  designs  these  hoops  are  forged  and  assembled  by 
shrinkage.  In  the  matter  of  charges  also  the  practice  differs,  in  that  the  rule 
in  the  Navy  is  to  use  a  charge  of  powder  equal  to  about  one  half  the  weight 
of  the  shot,  while  in  the  Army  the  weight  of  projectile  is  made  proportionately 
much  heavier.  The  lighter  projectile  gives  a  high  velocity  with  a  relatively 
flat  trajectory,  which  is  best  adapted,  as  it  is  claimed,  to  the  conditions  of 
naval  combat." 

The  excellence  of  the  new  Naval  guns  is  shown  in  the  following  table  com- 
piled from  the  ofhcial  firing  sheets : 


5-inch  steel  B.  L.  R., 
6-inch     ** 


8-inch     " 
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to 

6200 
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32 

60 

2046 

15 

11,000 

24.4 

54 

ICC 

2105 

15.6 

28,000 

24.6 

112 

250 

2024 

15.2 

Date  of  Firing. 


Aug.  1887. 
Mar.  1886. 
Nov.  1887 
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AMERICAN  CHEMICAL  JOURNAL. 

Volume  io,  No.  2,  March,  1888. 

J.  p.  Cooke,  assisted  by  T.  W.  Richards,  with  the  view  of  testing  Prout's 
hypothesis,  has  redetermined  the  atomic  weight  of  oxygen  by  the  combustion 
of  weighed  amounts  of  hydrogen.  The  mean  of  sixteen  determinatixuM^ves 
0=:  15.953=^0.0017  (Hz:  i).  H.  N.  Morse  and  W.  M.  Buiton  find  that  the 
hydrogen  formed  by  the  dissociation  of  water  atliMtemperature  of  the  oxidizing 
flame  will  diffuse  through  platiniuii.  This  would  account  for  various  cases  of 
reduction  in  platinum  vessels  hitherto  unexplained.  F.  G.  Novy  has  prepared 
some  of  the  higher  homologues  of  cocaine.  C.  R.  S. 

ANNALEN  DER  HYDROGRAPHIE,  ETC. 

Part  I,  1888.  The  surface  currents  in  the  southwestern  part  of 
the  Baltic,  and  the  influence  of  the  wind.  Remarks  on  Fitzroy  river 
and  its  navigation  to  Cooktown,  east  coast  of  Australia.  Observa- 
tions on  the  west  coast  of  Africa  between  Burguela  and  Mossa- 
medes,  from  report  of  commander  of  German  gunboat  Habicht 
Extracts  from  cruise  reports  of  Captain  Nichelson  from  Port  Natal 
to  Port  Adelaide.  Barasona,  Pinta  Palmas,  Petit  Tron,  on  the  south 
coast  of  Hayti.  Contributions  to  the  description  of  the  coast  of  % 
Kaiser  Wilhelms  Land.  Daily  and  annual  variations  of  force  and 
direction  of  the  wind  on  the  island  of  Lisma,  explaining  the  charac- 
ter of  the  Bora  and  the  Scirocco.  A  few  magnetic  observations  in 
the  North  Sea.  Instrument  for  determining  the  position  of  the  ship 
near  shore  (description  of  the  Rittenhouse  chart  table  and  position 
finder).     Meteorological  and  hydrographic  notes. 

Part  II,  1888.  Variations  in  the  height  of  water  in  the  Caspian, 
Baltic,  and  Black  seas,  with  reference  to  the  weather.  Observations 
of  temperature,  specific  gravity,  transparency  and  depth,  of  water 
and  character  of  bottom  in  the  Baltic  and  North  seas.  Notes  on  the 
navigation  on  the  west  coast  of  Africa.  The  calculation  of  the  devia- 
tion of  the  compass,  with  investigation  concerning  the  first  observations 
of  Capt.  Flinders.  Quarterly  review  of  weather  observations  by  the 
Termen  Meteorological  Bureau.  Meteorological  and  hydrographic 
notes.  J.  T.  S. 

ENGINEER. 

January  27,  1888.     Riggs  high  speed  revolving  steam  engine; 

illustrated. 

February  3.     Forced  draught ;  letter. 
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February  io.  On  the  construction  of  furnaces  for  burning  liquid 
fuel ;  illustrated.     Forced  draught ;  editorial. 

February  17.     Bennett's  geometric  compasses;  illustrated. 

With  this  instrument,  ellipses  of  any  size  or  shape,  polygons  and  other  geo- 
metrical figures  can  be  drawn  as  readily  as  circles  with  ordinary  compasses. 

On  the  combustion  of  coal,  and  some  evaporative  experiments  with 
natural  and  forced  draught. 

February  24.  On  the  construction  of  furnaces  for  burning  liquid 
fuel.  Nordenfelt  submarine  torpedo  boat.  Quadruple  expansion 
engines  of  the  S.  S.  Suez ;  illustrated. 

March  2.     Do  marine  boilers  supply  wet  steam? — editorial. 

March  9.  On  the  construction  of  furnaces  for  burning  liquid 
fuel;  illustrated. 

March  16.    The  Nordenfelt  submarine  boat ;  illustrated. 

March  23.    The  development  of  the  marine  engine  in  the  British 

Navy. 

**  Since  1885,  ^^^^  ^  ^^^  minor  exceptions,  all  new  engines  of  the  navy  have 
been  on  the  triple>expansion  principle,  and  with  boiler  steam  pressures  of  at 
first  130  lbs.  per  square  inch,  gradually  increasing  to  155  lbs.  in  1887.  A  further 
gain  in  economy  has  thus  been  effected  which  is  variously  estimated.  From 
15  to  20  per  cent  over  the  compound  engine  of  the  same  pressure  is  often 
given  as  the  amount  of  gain,  and  probably  15  per  cent  may  safely  be  taken  as 
not  too  much." 

On  the  construction  of  furnaces  for  burning  liquid  fuel ;  illustrated. 

March  30.  On  the  relation  between  power  and  speed  in  steam 
vessels.  The  Eclipse  Corliss  engine ;  illustrated.  A  new  torpedo 
boat.  W.  F.  W. 

ENGINEERING. 

January  6,  1888.    Naval  manoeuvres;  editorial. 

January  13.     Rapid  firing  arms. 

January  20.  The  Howell  torpedo ;  editorial.  The  torpedo  boat 
Fatum. 

This  boat,  built  by  Orlando  &  Bro.,  of  Leghorn,  has  given  remarkable  results 
as  regards  manoeuvring  power,  steaming  and  steering  astern. 

Torpedo  boat  casualties. 

A  new  departure  in  brazing  and  welding ;  letter. 

The  cheapening  of  the  production  of  oxygen  by  Brin's  process  has  pat  into 
the  hands  of  metal  workers  a  new  power.  Brazing  can  be  done  quickly  with  a 
mixture  of  compressed  oxygen  and  coal  gas,  and  iron  welds  made  that  were 
not  possible  with  the  coal  gas  alone. 

January  27.  Propeller  planing  machine ;  illustrated.  Electrical 
welding;  illustrated. 

A  method  devised  by  von  Bernados,  of  St.  Petersburg,  different  from  any 
previous  system  and  seems  thoroughly  practical.  Promises  to  be  especially 
valuable  for  repair  work  in  shops  and  perhaps  on  shipboard. 
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Miscellanea. 

Messrs.  Oswald,  Mordaunt  &  Co.  (builders  of  the  engines  of  the  Elbe)  still 
cling  to  the  belief  that  the  bursting  of  the  steam  pipe  was  caused  by  the  water 
collected  in  a  bend,  and  are  sustained  in  that  opinion  by  the  fact  that  water  did 
collect  in  large  quantities.  This  was  recently  proved  by  fitting  a  water  trap  to 
the  pipe  near  the  bend. 

February  3.     Brazing  and  welding  with  oxygen  gas;  letter. 

The  process  has  been  in  use  some  months  in  London.  The  gases  are  under 
pressure  and  mixed  before  arriving  at  the  point  of  ignition.  This  gives  better 
results  than  the  ordinary  arrangement  of  the  oxy*hydrogen  blowpipe. 

February  10.    Brazing  and  welding  with  oxygen;  letter. 

Describes  form  and  proportions  of  blowpipe  used. 

Rapid  firing  arms  (continued). 

February  24.     Rapid  firing  arms  (continued).  W.  F.  W. 

JOURNAL  OF  THE  ASSOCIATION  OF  ENGINEERING  SOCIETIES. 

Volume  VII,  No.  i.     Index  to  current  literature. 

No.  2.  Present  aspect  of  the  problem  of  American  inter-ocean 
ship  transfer,  by  Robert  Moore. 

A  short  and  interesting  review  of  the  canal  question. 

The  calculation  of  plate  girders,  by  A.  Miinster. 

The  author  gives  three  new  formulae  for  which  he  claims  greater  accuracj 
than  is  attainable  with  those  in  general  use. 

Index  to  current  literature. 

No.  3»  March,  1888.  Triple  expansion  engines  for  lake  service. 
The  volt,  the  ohm,  and  the  ampere. 

A  paper  by  Prof.  Nipher  on  the  evaluation  of  the  ohm  and  the  relation  of  the 
three  electrical  units  mentioned. 

Testing  the  strength  of  engineering  materials.  H.  S.  K. 

journal  of  the  u.  s.  cavalry  association. 
Volume  I,  No.  i,  March,  1888. 

The  first  number  of  this  journal,  published  by  the  Association  at  its  head- 
quarters, Fort  Leavenworth,  Kansas,  comes  to  us  replete  with  useful  and 
interesting  information  for  the  cavalry  branch  of  the  army.  It  contains  also 
the  constitution  and  by-laws  of  the  Association,  which  in  their  main  features 
resemble  very  closely  those  of  the  Naval  Institute.  The  Journal  appears  in  a 
very  neat  and  appropriate  dress,  and  the  publication  committee  are  to  be  con- 
gratulated upon  its  handsome  appearance.  We  predict  for  the  Association  a 
prosperous  career.  C.  R.  M. 

JOURNAL  OF  THE  FRANKLIN  INSTITUTE. 

Volume  CXXIV,  No.  744.  Forbes's  electric  meters.  Flash- 
light photography. 

Volume  CXXV,  No.  745.  Early  forms  of  electric  furnaces.  The 
gramophone.  Electrical  measurements,  especially  as  applied  to  com- 
mercial work. 
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No.  746.    A  review  of  progress  in  the  arts  and  maniitaclm'qi  in 
1887. 
No.  747.    Pig  iron;  including  the  rdation  between  te  phymcal 

properties  and  its  chemical  constituents. 

No.  748.    The  pilot  chart  of  the  North  Atlantic  Ocean. 

An  excellent  article  contribated  by  Ensign  £.  £.  Hayden,  U.  S.  K,  la  c1mik« 
of  the  division  of  Marine  Meteorology,  United  States  Hydrographic  Oflice. 

J.H.  G. 

RAILROAD  AND  ENGINEERING  JOURNAL. 

December,  1887.  Spanish  cruiser  Rdna  Regents.  New  Spanish 
torpedo  boats.    (Full  page  illustrations.)  J,  H.  G* 

JOURNAL  OF  THE  MILITARY  INSXITUTION. 

Volume  IX,  No.  33,  March,  1888, 

Contains  the  prize  essay  for  1886^  by  Lientenant  11  Woodnifl^  U«  S*  Aimy, 
entitled  **  Oar  Northern  Frontiers."  This  is  an  IntereatiBg  paper,  fall  of 
valuable  facts  and  figures.  According  to  lientenant  Woodml^  thero  are  five 
railroad  systems  in  Canada,  the  largest  of  which  (the  Canadlaii  Ftelic)  Is 
2893  miles,  and  the  total  nnmber  of  miles  of  railroad  In  apentUm  or  OMcr 
construction  is  12,449.  '^^^  military  forces  can  be  recraited  from  aboot  90(vooo 
effectives,  of  which  10,600  could  be  called  ont  in  a  few  honn.  The  infantij 
is  armed  with  the  Snyder  rifle,  and  the  cavalry  with  the  ctMne  of  Ao  Moao 
make.  The  field  artillery  is  armed  with  the  i6-poander  IL  I*  wul  There  ere 
some  400  S.  B.  guns  and  some  7 -inch  and  8-inch  modem  rines  lor  ganlMMiL 
artillery,  beside  the  special  armament  of  Halifax  and  of  EsqidauwIU  Tbo 
naval  force  of  the  Dominion  consists  of  eight  armed  light  draft  cnlMi%  sad 
two  unarmed  despatch  boats. 

There  are  four  main  systems  of  water  commoaicatloiiy  the  prindpdl  €■• 
being  that  of  the  St.  Lawrence  and  the  Great  Lakes.  It  extends  ssttjjf  ^to^ 
71  miles  of  which  are  canals.  Of  this  system  only  one  canal  is  in  She  UnllM 
States.    It  is  proposed  to  give  the  whole  chain  a  navigable  dteptili  of  14  Issti 

The  United  States  has  eleven  canals  in  this  section  of  the  conabj.  Tte 
greatest  depth  is  17  feet,  and  the  f^reatest  surface  breadth  100  feeL  The  sdnl- 
mum  depth  and  breadth,  respectively,  are  4  feet  and  18  feet,  wU^  give  tlM 
limits  of  the  dimensions  of  a  gunboat  or  torpedo  vessel  that  can  be  tnasffemd 
from  the  seacoast  to  the  Great  Lakes. 

The  other  articles  are :  «*  How  to  Feed  the  Soldier,**  by  IMoT  W.  F.  8p— 
gin ;  **  System  of  Defense  of  the  Principal  Ports  of  Enrope,**  by  OqjMim  T. 
T utile ;  and  a  paper  on  **  Mob  and  Military,"  by  Lientenant  Yoon^ 

The  discussion  of  Captain  Bimie's  admirable  monograph  on  Gm-MnUag  lia 
the  United  States  closes  this  number  of  the  JournaL  It  is  entertninlBg  lead- 
ing, but  throws  no  new  light  either  upon  that  excellent  paper  or  the  lancet  of 
which  it  treats.  A.  GL 

JOURNAL  DU  MATELOT. 

April  7,  1888.    Petroleum  motor  for  small  boats. 

A  system  by  Lenoir,  showing  boat  with  engine,  and  interior  view  of  aolai* 

MINUTES   OF  THE    PROCEEDINGS    OF    THE   msmTUnOH  OF 

civil  ENGINEERS,  LONDON. 

Volume  XCI,  1887-88.    Notes  on  the 
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of  the  Massachusetts  Institute  of  Technology.    Propelling  machinery 
of  modern  warships. 

The  latter  has  a  valuable  appendix,  giving  details  of  the  machinery  of  eight 
of  the  largest  English  battle  ships,  and  trials  under  natural  and  forced  draught. 

W.  F.  W. 

MITTHEILUNGEN  AUS  DEM  GEBIETE  DES  SEEWESENS. 

Volume  XVI,  Nos.  i  and  2.  Fundamental  organization  of  a 
modem  fleet,  by  F.  Attlmayr. 

This  very  interesting  article  is  in  the  nature  of  a  discussion  on  an  essay  by 
Commander  Campbell,  R.  N.,  which  appeared  in  the  report  of  the  United 
Service  Institution.  The  author  states  his  own  conclusions,  which  differ  some- 
what from  Commander  Campbell's,  and  gives  his  reason  at  considerable  length. 

Review  of  maritime  legislation  and  law,  1886-87.     The  dynamite 

gun,  compiled  from  different  sources,  by  W.  Pucherna.     Navigation 

during  foggy  weather,  translated  from  KeTnce  Maritime  et  Coloniale^ 

July,  1887.     Submarine  boats.    Estimates  for  the  Imperial  Austrian 

Navy  for  1888.    Comparative  trial  trips  in  Russia  with  torpedo  boats 

of  different  builders.     Minor  Notices  :   Photographic  determination 

of  phenomena  in  air  (preliminary  communication  by  Dr.  P.  Salcher). 

This  article  outlines  experiments  which  suggested  themselves  while  photo- 
graphing the  disturbances  caused  by  moving  projectiles  in  air.  (See  Proc 
U.  S.  N.  I.,  p.  263,  Vol.  XIV,  No.  I.)  In  these  experiments  the  shot  remained 
stationary,  and  compressed  air  was  forced  against  it. 

Ash -hoisting  engine  with  automatic  stop,  built  by  "Schiffs  und 
Maschinenbau  Aktiengesellschaft  Germania  "  of  Berlin.  Experiments 
with  electric  apparatus  whilst  under  fire  of  mittrailleuses  and  small 
arms  (Rivista  Mariiiima).  French  torpedo  boats  (  Yachf),  Men- 
of-war  for  Australia  (^Broad  Arrow),  American  torpedo  boat 
Trials  at  Sandy  Hook  with  projectiles  loaded  with  nitro-glycerine 
(^Admiralty  and  Horse  Guards  Gazette),  Fast  steam  launch  "  Buzz  " 
{Engineer),  Experiments  with  fluid  fuel  {Engineer),  Steel  armor. 
Trial  trips  of  the  English  armor-belted  vessel  Galatea  and  the  torpedo 
cruiser  *'  Archer**  {Admiralty  and  Horse  Guards  Gazette),  Use  of 
wire  cable  for  moorings.  Castor  oil  as  a  lubricator.  Inspection  of 
Italian  merchant  vessels  for  war  purposes  {Esercitio  Italiano),  The 
30  cm.  Ordonnez  gun.  Damaged  guns  of  the  English  Navy  {Revue 
d' Artilleric),  Trials  with  the  Armstrong  rapid-firing  cannon  {Iron), 
The  question  of  small  arms  in  Russia  {Iron),  A  new  explosive, 
emmensite  {Iron),  Mortars  for  coast  defense  {Iron),  Bursting  of 
Hope's  gun.  The  340  mm.  De  Bange  gun  {Rivista  di  Artiglieria  e 
Genio),  English  steel  projectiles  {Iron),  Steel  shields  for  infantry 
{Iron),     Armor  trials  in  Spezia  (  The  Army  and  Navy  Gazette). 

Literary  Reviews. 

Amongst  the  books  reviewed  is  one  entitled  *'  Estado  actual  de  la  cuestion 
torpedcras  errores  pasados  y  verdades  tardias,"  por  Emilio  Scll8tr6m, 
teniente  coronel  di  artilleria,  Buenos  Aires,  casa  editoria,  L.  Jacobsen  &  Cia., 
18S7.  This  work  is  recommended  as  worthy  of  the  most  careful  attention,  and 
is  reviewed  at  some  length.  £.  H.  C.  L. 
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NORSK  TIDSSKRIFT  FOR  SOVAESEN. 

Seventh  Annual  Series,  No.  5.  Theory  of  the  equilibrium 
of  vessels  (conclusion  by  Prof.  J.  S.  Rasmussen).  Hospital  ships, 
their  arrangement  and  their  employment  in  the  Navy  (Dr.  Tybring). 
Waves  (from  the  Nautical  Magazine),  Loss  of  the  English  gunboat 
Wasp  (^Revue  Maritime  et  Coloniale\  Manufacture  of  shell  for  the 
American  pneumatic  gun.  English  rapid-firing  cannon.  Trials  with 
the  Nordenfelt  submarine  boat.  E.  H.  C.  L. 

PROCEEDINGS  OF  THE  ROYAL  ARTILLERY  INSTITUTION. 

November,  1887.  Dictionary  of  explosives  (continued,  by  Maj. 
J.  P.  Cundill,  R.  A.) 

Gives  a  list  of  explosives,  both  in  use  and  proposed,  their  ingredients,  and 
in  some  cases  their  manufacture.     Useful  as  a  book  of  reference. 

December.  Siacci's  method  of  solving  trajectories,  by  A.  G. 
Greenhill,  M.  A.,  and  A.  G.  Hadcock,  R.A. 

This  method  differs  but  slightly  from  the  one  explained  in  the  Text-Book  of 
Exterior  Ballistics,  in  use  at  the  U.  S.  Naval  Academy. 

January,  1888.  The  Maxim  automatic  machine  gun,by  Capt.  F. 
G.  Stone,  R.  A. 

Of  great  interest  to  naval  officers.  During  1S87  four  trials  on  Continent.  In 
first  trial,  when  Maxim  gun  appeared  on  the  ground  the  Gardner  gan  had 
beaten  all  competitors.  Gardner  gun — weight  200  lbs.;  tripod,  100  lbs.;  4 
men  necessary  to  handle  it.  Maxim  gun — weight  50  lbs.;  tripod,  60  Ibi.;  one 
man.  Gardner  fired  300  rounds  in  61  seconds  ;  on  attempt  being  made  to  fire 
faster,  it  jammed,  causing  delay  of  15  minutes.  Maxim  fired  334  rounds  in  35 
seconds,  and  made  most  hits  at  300  meters.  At  another  trial,  competing  against 
two-barrel  Gardner  and  five-barrel  Nordenfelt,  it  fired  5000  rounds  without  a 

hitch  ;  then  submitted  to  a  severe  sand  and  rust  test,  and  did  not  miss  a  shot. 

* 

March.  Foreign  attempts  at  making  rifles  of  smaller  caliber, 
by  Maj.  W.  McClintock,  R.  A. 

Comparing  the  ballistic  qualities  of  small  arms  now  in  general  use,  caliber 
.40  to  .45,  with  others  of  reduced  caliber,  .354,  .335,  .315  and  .295.  A  great 
many  advantages  in  favor  of  the  smaller  calibers. 

Compressed  powder  charges  with  central  channel  were  also  used  in  these 
experiments.  M«  K.  £. 

REVISTA  MARITIMA  BRAZILEIRA. 

November  and  December,  1887.  Organization  of  the  meteoro- 
logical services  in  Europe.  External  ballistics.  The  theory  of  sub- 
marine mines.  The  use  of  oil  on  troubled  waters.  Also  a  chronicle 
containing  many  interesting  articles.  D.  H,  M* 

REVUE  DU  CERCLE  MILITAIRE. 

February  5. 1888.  Military  schools  in  Italy.  The  Italian  expe- 
dition to  Abyssinia,  containing  an  account  and  plan  of  a  movable  fort. 
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February  12.  Military  schools  in  Italy.  Rapid  fire  cannon  of  large 
caliber,  experimented  with  in  England  at  Elswick — one  of  4i-inch 
bore,  throwing  a  projectile  40  pounds  in  weight,  firing  10  shots  in47i 
seconds  ;  a  second,  of  6J-inch  bore,  projectile  70  pounds,  and  firing 
10  shots  a  minute.     Charges  respectively  12  and  30  pounds  of  powder. 

February  19.  Plans  for  artillery  firing.  War  ships  launched 
during  1887.     Military  schools  in  Italy  (end). 

February  26.  Plans  for  artillery  firing.  Construction  of  a  new 
style  of  torpedoes. 

March  4.  Plans  for  artillery  firing.  List  of  men-of-war  being 
now  constructed  in  England. 

March  18.     Study  of  the  methods  of  instruction  for  infantry  fire. 

April  i.  Study  on  methods  of  instruction  for  infantry  fire.  Note 
on  artillery  fire  in  groups.    New  campaign  stove  for  Russian  army. 

D.  H.  M. 

REVUE  GEN^RALE  DE  LA  MARINE  MARCHANDE. 

January,  1888.  The  Newfoundland  fisheries.  Steam  engines: 
new  method  of  governing  the  slide  in  oscillating  engines  (drawings). 
Brock's  system  of  quadruple  expansion.  New  style  of  boiler.  Non- 
explosive  boiler  (drawings),  Roberts'.  A  perfected  dredge,  Vernau- 
don's  (drawings).     The  future  of  Port  Said.    The  port  of  Antwerp. 

D.  H.  M. 

revue  maritime  et  coloniale. 

February,  1888.  An  article  entitled  Tonkin.  Instructions  for 
rifie  practice  in  the  English  and  Italian  navies,  compiled  from  official 
documents.  Campagne  of  Rio  Janeiro  in  1711.  Obituary  notice  of 
Admiral  Jaurfeguiberry.  Chronicle — England.  Reforms  by  the 
Admiralty.  The  cruisers  Mersey,  Brisk,  and  Narcissus.  Discovery 
of  an  unknown  island.'*'  Coal  ships  attached  to  squadrons.  United 
States — Trials  of  the  Chicago.  Report  of  the  Secretary  of  the 
Navy.  The  naval  war  college.  'Project  for  a  naval  reserve.  Russia — 
The  fleet  in  the  Black  Sea.  Artillery — A  new  explosive  substance. 
The  best  powder  for  cannon.  The  Italian  1 18-ton  gun.  Comparison 
between  the  iii-ton  and  118-ton  guns. 

March.  Hurricanes  in  Madagascar  in  1885.  End  of  the  voyage 
in  Senegambia.  The  Italian  Navy  in  1888.  Chronicle — English 
ships  in  course  of  construction :  uses  for  old  ironclads.  Reconstruc- 
tion of  the  Spanish  fleet.  The  Russian  fleet  in  the  Black  Sea.  The 
pneumatic  gun  before  the  Royal  United  Service  Institution:  new 
English  cannon.    Speed  considered  as  a  factor  in  naval  tactics.    Crea- 

*  Reported  by  the  captain  of  the  Samarang.  This  island  is  sitaated  west  of 
islands  Salam  and  Timor,  8®  15'  S.,  130®  39'  W.  from  Greenwich.  Abont  2 
miles  long  NNE.,  and  }  of  a  mile  wide  SSW.  Low  and  woody.  Not  given 
on  any  chart. 
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lion  of  a  Russian  war  port  in  the  Baltic.    The  Italian  torpedo  boat 
Fatum.  D.  H.  M. 

RIVISTA  MARITTIMA. 

January,  1888.  Historical  account  of  services  of  Italian  seamen 
under  the  Spanish  flag  (continuation).  Signal  telegraphy.  Blockade 
under  present  conditions  of  maritime  war.  The  Quick  system  of 
breech -loading  cannon  (translation  from  English,  with  plates).  Vari- 
ous professional  notes  from  different  periodicals. 

February.    The  Corinth  canal. 

History  of  previous  attempts  to  pierce  the  isthmus,  and  general  description 
of  work  now  in  progress.  Time  for  opening  extended  from  1888  to  1891, 
although  the  promoter,  General  TUrr,  looks  for  the  completion  of  the  work  in 
1890.  The  voyage  from  the  Adriatic  to  the  Piraeus  shortened  by  185  sea  miles, 
and  that  from  the  Straits  of  Messina  by  95  miles.  Amount  of  merchandise 
crossing  the  isthmus  in  188 1.  Advantages  to  commerce  in  the  increased  safety 
of  navigation.  General  table  showing  movement  of  trade  in  the  Eastern  Medi- 
terranean in  1885. 

Coast  defense.  The  English  office  of  naval  intelligence  (transla- 
tion).    The  pneumatic  dynamite  gun  (translation  from  English). 

J.  B.  B. 

soci6t£  des  ingeni^urs  civils. 

January,  iSSS.  Solidification  of  substances  under  the  application 
of  pressures.  The  consistency  and  manufacture  of  cements,  mortars, 
etc.  A  study  of  the  efficiency  of  gas  engines  and  the  uses  of  com- 
pressed air. 

February.  The  harbor  of  Saint-Pierre.  Reunion  Islands.  A 
description  of  the  method  now  used  of  welding  metals  by  means  of 
the  voltaic  arc. 

The  process,  with  a  short  description  of  its  utility  and  applications.  Also  a 
description  of  a  new  light  of  great  brilliancy,  obtained  by  burning  oil  which  has 
been  very  much  rarefied  by  a  current  of  warm  air.  It  promises  wide  applica- 
tion to  the  lighting  of  work  yards,  railroad  stations,  etc.,  where  intense  lighting 
is  required  for  open  air  work.  S.  hL 

TEKNISK  TIDSKRIFT,  Utgiven  Af  Svensk  Teknologfttreningcn. 

Volume  XVIII,  No.  i,  1888.  Inventions  in  Sweden  from  1870  to 
1884.  Review  of  technical  instruction  given  in  1 886-1 887.  Rail- 
way to  the  southern  suburb  of  Stockholm.  Triple  expansion  steam 
engines.  Manganese  elements.  Patents  issuea  in  188^  in  Sweden, 
Norway,  and  Denmark.  6.  H.  C  L. 

TRANSACTIONS   OF  THE   CANADIAN  SOCIETY   OF  CIVIL  ENGI- 
NEERS. 

Volume  I,  Part  II,  October  to  December,  1887.  Notes  on 
petroleum  as  fuel ;  cost  as  used  on  the  ferry  boats  at  San  Francisco, 
and  a  useful  appendix  giving  references  to  articles  on  petroleum 
burning.  W.  F.  W. 
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UNITED  SERVICE  GAZETTE. 

February  4,  1888.  Bursting  of  a  lo-inch  (38-ton)  Armstrong 
breech -loading  gun  at  Woolwich  arsenal. 

February  18.     Supplement.    The  Maxim  automatic  machine  gun. 

Drawings  showing  the  interior  of  gun,  also  pictures  of  the  gun  in  use  as  field 
piece,  working  gun  in  motion  and  standing  still,  gun  on  tripod,  mounted  as  field 
piece,  and  mounted  in  a  wagon  drawn  by  one  horse. 

February  25.    The  passage  of  a  river,  by  Archibald  Forster. 

March  17.     Unsinkable  ships. 

March  31.  Naval  mobilization,  by  Rear  Admiral  Colomb.  A 
new  torpedo  boat  (No.  49),  built  by  Yarrow  &  Co. 

April  7.     The  Easter  manoeuvres — the  marching  columns. 

D.  H.  M. 

le  yacht. 

February  4,  1888.  P.  37:  The  Naval  Reserve.  P.  41:  The 
accidents  to  the  English  torpedo  boats.  P.  42:  Drawings  and 
description  of  the  triple-expansion  engines  of  the  steamer  Courier. 

February  ii.  P.  47:  Life  saving  boats,  system  Ponlpiquet.  P. 
48 :  Picture  and  description  of  Hopkins*  luminous  buoy.  P.  50 : 
View  and  description  of  the  triple-expansion  engines  of  the  yacht 
lolanthe. 

February  18.  P.  53 :  The  Navy  in  the  chamber  of  deputies.  P. 
56 :  Plans  and  description  of  the  Fatum,  a  new  Italian  torpedo  boat, 
built  at  Leghorn.  P.  57 :  Interesting  account  of  the  use  of  oil  on  the 
water  in  the  port  of  St.  Denis,  Reunion  Island,  during  a  fresh  wind 
which  would  otherwise  have  prevented  cargo  boats  going  alongside 
the  ship  from  which  the  experiments  were  made.  P.  58 :  View  and 
description  of  engines  for  the  Queen  Victoria,  paddle  vessel.  P.  59 : 
Complimentary  notice  of  the  "  Pilot  Chart "  published  By  the  U.  S. 
Hydrographic  Office. 

February  25.  P.  62 :  The  Italian  Navy.  P.  63 :  The  question  of 
collisions.  P.  65 :  Apparatus  for  pouring  oil  on  water.  P.  67  :  The 
road  sculler,  with  description  and  view. 

March  3.  P.  71 :  The  speed  of  the  Italia.  P.  72 :  View  of  two 
of  the  four  iio-ton  guns  on  the  Italia.  P.  74:  A  new  means  of  pre- 
serving iron  and  steel  from  rust  (soapstone,  steatite). 

March  10.  P.  80 :  Plans  and  description  of  a  new  submarine 
torpedo  boat  (electric)  invented  by  Mr.  J.  F.  Waddington. 

March  17.    P.  85  :  The  English  Navy,  budget  for  1888-89. 

March  24.  P.  95:  Foreign  chronicle.  P.  96:  Plans  of  a  new 
Spanish  torpedo  boat,  type  Azor.  P.  97 :  Description  of  a  new  style 
of  compensating  compass,  by  Leon  Sirieix,  Esq.,  of  San  Francisco. 

March  31.    P.  loi :  The  law  in  relation  to  squadrons. 
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April  7.  P.  no:  The  Navy  in  the  Senate.  P.  iii :  Propulsion 
by  means  of  hydrocarburet  vapor.  P.  114:  Plans,  drawings,  and 
description  of  the  Barcelo,  a  torpedo  boat  building  at  Havre  for  the 
Spanish  Navy.  D.  H.  M. 
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" Aunqtie  me  cosid algun  trabajo  companerla" 

TORPEDOES. 
By  Lieutenant-Commander  W.  W.  Reisinger,  U.  S.  N. 


I. 
their  place  in  naval  warfare. 

In  undertaking  the  subject  of  torpedoes,  it  will  doubtless  be  as  well 
to  settle  a  few  points  at  the  outset  as  to  the  nomenclature  and  detail. 
For  many  years  the  word  **  torpedo  "  has  been  used  to  cover  all 
classes  of  explosive  cases  used  either  upon  the  surface  of  the  water 
or  concealed  under  it.  The  great  variety  of  forms  for  containing 
the  explosives,  the  marked  characteristics  of  some  of  these,  and  the 
varying  conditions  incidental  to  their  use,  have  rendered  it  ad- 
visable to  classify  these  weapons,  and  to-day  we  have  two  large 
groups  of  quite  distinct  features,  known  as  Torpedoes  znd  Submarine 
Mines,  As  now  generally  understood,  the  word  torpedo  applies 
to  those  boats  or  cases  constructed  to  carry  an  explosive  agent 
to  a  distance,  that  have  within  themselves  their  motive  and  directing 
powers,  and  are  capable  of  firing  their  charges  on  contact.     It 
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These  are  all  new  factors  in  the  problem  of  war,  so  far  as  our  Navy 
is  concerned,  and  in  dealing  with  them  we  must  depend  to  a  great 
extent  upon  the  experiences  of  others.  This  is  on  some  accounts 
unfortunate,  and  if  in  the  discussion  some  bias  be  observed,  it  may  be 
due  to  this  fact ;  for  our  opinions  are  likely  to  partake  somewhat  of 
the  color  of  those  who  have  had  experience.  However,  having  the 
opinions  of  the  best  known  writers  on  these  subjects  before  us,  as  well 
as  many  official  reports  now  familiar  to  all  the  naval  world,  we  shall 
find  that  one  of  the  first  steps  necessary  in  considering  all  this  data 
will  be  to  sift  it  carefully. 

Exaggerated  notions  as  to  the  performances  of  some  of  the  modern 
inventions  are  prevalent.  Every  one  is  expecting  some  new  discovery 
which  will  revolutionize  all  accepted  tactics  and  render  war  easy.  Nor 
is  this  unnatural  in  the  face  of  the  startling  changes  which  have  taken 
place  since  i860.  Much  is  urged  in  behalf  of  the  torpedo  boat  on 
the  one  hand,  and  these  arguments  are  met  on  the  other  hand  by 
confident  assertions  as  to  the  infallibility  of  the  rapid  fire  and  machine 
guns.  It  is  the  privilege  of  our  officers  to  weigh  all  the  facts  thus 
presented,  and  clearing  them  from  all  exaggerations,  to  endeavor  to 
assign  to  each  weapon  its  fair  and  reasonable  share  of  power.  Fish 
torpedoes  {the  torpedo)  of  reputed  certainty  of  action  have  been  rather 
unfortunate  when  the  opportunity  for  proving  success  in  action  has 
been  presented.  But  rapid  fire  and  machine  guns,  of  whose  unfailing 
mechanism  and  absolute  precision  so  much  has  been  boasted,  do  not 
always  sink  torpedo  boats,  and  sometimes  jam  or  get  deranged  at 
the  very  moment  when  the  greatest  dependence  has  been  placed  in 
them.  The  crucial  test  for  all  weapons  is  made  only  on  the  field  of 
battle.  Instances  of  the  truth  of  these  deductions  may  be  found  by 
the  perusal  of  the  accounts  of  any  of  the  naval  actions  where  the  White- 
head torpedo  has  figured.  The  experience  of  the  French  in  1870 
with  their  machine  guns  has  caused  the  blame  of  more  than  one  lost 
action  to  be  attributed  to  the  undue  dependence  placed  upon  them. 
Again,  the  more  recent  machine  guns  used  in  the  Soudan  by  the 
English  gave  great  cause  of  complaint. 

We  come  now  to  the  consideration  of  the  torpedo  as  a  weapon, 
unhampered,  to  a  certain  extent,  by  the  too  complete  submission  to 
so-called  facts.  It  is  generally  conceded  that  the  torpedo — auto- 
mobile, self-directing,  and  self-firing — will  be  a  most  prominent  factor 
in  all  future  wars.  Even  if  we  look  at  the  modified  type  now 
known  and  used  in  this  country,  it  must  have  a  place  in  the  front 
rank  in  any  defensive  operations,  and  will  not  be  found  wanting  in 
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the  offensive.  With  us,  the  spar,  with  the  mine  on  its  end  fired  by 
electricity,  has  been  so  perfected  that  it  is  not  to  be  despised,  and 
when  borne  in  suitable  launches,  it  will  doubtless  do  effective  ser- 
vice. 

The  torpedo  has  been  called  by  a  well  known  Englishman  "  the 
weapon  of  the  feeble,"  and  it  is  undoubtedly  a  great  leveler.  But 
while  it  promises  to  exercise  great  power  physically,  it  should  not  be 
gauged  by  this  consideration  alone.  Its  greatest  power  lies  in  its 
immense  moral  influence.  It  is  herein  that  may  be  based  its  claim 
to  be  one  of  the  most  potent  agents  of  the  day.  No  admiral  exists 
who  would  venture  to  anchor  his  fleet  off  a  port  where  swift  torpedo 
boats  are  known  to  be,  and  lie  there  without  other  protection  than 
his  picket  boats,  his  search  lights,  and  rapid-fire  guns.  His  safety 
depends  on  his  mobility,  and  to  lie  off  the  port  will  involve  a 
destruction  of  this  power  of  moving,  in  that  he  must  so  surround  him- 
self by  nets  and  booms  that  he  himself  destroys  his  mobility.  Such 
a  view  was  doubtless  had  by  Captain  Fitzgerald,  R.  N.,  who,  in  a 
recent  discussion,  expressed  the  opinion  that  **  the  torpedo  will  prevent 
blockading  by  making  it  inadvisable  to  anchor  or  lie  within  the  cruis- 
ing radius  of  torpedo  boats."  The  torpedo  has  caused  a  movement 
which  foreshadows  the  abandonment  of  the  ironclad.  The  energies 
and  inventive  powers  of  naval  architects  are  strained  to  devise  some 
plan  to  make  the  vessels  of  the  day  unsinkable,  and  the  tendency  to 
insure  this  will  work  injury  to  speed,  that  great  desideratum.  There 
is  no  consideration  as  to  the  building  of  ships  of  war,  or  the  fight- 
ing thereof,  into  which  the  possibilities  of  the  destructive  effects  of 
the  torpedo  do  not  enter  and  become  the  greatest  factor. 

When  compared  with  the  two  other  great  weapons,  we  must  yield 
\h^  first  place  to  the  torpedo.  As  to  the  ram,  we  believe  the  torpedo 
has  caused  it  to  take  second  place.  This  view,  taken  by  many  prom- 
inent officers  of  foreign  navies,  is  so  clearly  stated  by  Capt.  Colomb, 
R.  N.,  that  we  venture  to  quote  his  words :  "  I  think  the  effect  of  the 
torpedo  is  to  push  the  ram  back  almost  if  not  entirely,  for  I  cannot 
conceive  anybody  attacking  with  the  ram  if  he  can  attack  with  the 
torpedo  instead." 

Now  let  us  consider  the  gun  for  a  moment.  As  ships  are  now 
built,  their  destruction  by  artillery  fire  will  be  a  most  difficult  opera- 
tion. The  most  perfect  guns,  while  capable  of  long  ranges,  are  not 
considered  as  being  at  their  best  unless  within  comparatively  short 
ranges.  Careful  estimates  give  the  proportion  of  hits  from  modem 
guns  at  about  25  per  cent  at  1000  yards.    One  in  four  is  not  much 
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as  against  a  well  appointed  ship  commanded  by  a  brave  man  who 
insists  upon  pushing  ahead  at  great  speed,  notwithstanding  artillery 
fire,  until  he  gets  within  torpedo  range.  The  torpedo  will  keep  the 
ram  at  a  respectful  distance  and  defy  the  gun. 

To  sum  up  this  comparison  between  the  gun,  the  ram,  and  the 
torpedo,  we  think  the  first  place  belongs  to  the  last-named  weapon. 
Vessels  are  armored  to  resist  the  attacks  of  the  one,  and  may  be  so 
skillfully  handled  as  to  avoid  the  onslaughts  of  the  other ;  but  this  silent 
foe  speeding  beneath  the  waves  cannot  so  easily  be  avoided.  It  may 
fail  occasionally — it  will,  perhaps,  fail  frequently — but  it  will  succeed 
at  times,  and  when  one  of  these  easily  built  and  comparatively  inex- 
pensive weapons  does  strike,  the  effect  will  be  something  to  remem- 
ber, and  the  moral  influence  on  the  personnel  of  an  enemy  will  be 
long  felt.  Machine  guns  can  do  no  harm  to  this  hidden  missile. 
Judged  by  its  real  effects  as  shown  in  the  scanty  and  widely  sepa- 
rated instances  when  used  in  actual  warfare,  this  weapon  is  worthy 
of  respectful  attention.  No  vessel  of  the  new  navy  should  be  unpro- 
vided with  auto-mobile  torpedoes  and  the  means  of  firing  them  in 
any  direction.  Experiments  of  the  most  comprehensive  nature  are 
needed  to  determine  the  best  means  of  their  discharge  from  ships. 
Emphasizing  the  claims  of  first  place  for  the  torpedo,  we  now  pass 
to  a  consideration  of  that  form  which  we  should  adopt  in  our  service. 

II. 

CHARACTER  OF  THE  TORPEDOES  AND  TORPEDO  VESSELS  RE- 
QUIRED FOR  THE  NAVAL  SERVICE  OF  THE  UNITED  STATES. 

The  Torpedo. 

There  are  many  torpedoes  now  before  the  public.  Their  mechan- 
isms are  as  different  as  their  names.  Nearly  all  are  constructed  to 
run  beneath  the  surface,  and  it  is  claimed  that  good  results  either  have 
been  or  will  be  attained  by  each  and  all.  Without  indicating  any 
preference,  we  may  mention  a  few  that  have  and  do  claim  attention, 
viz.  the  Lay,  Lay-Haight,  Berdan,  Sims,  Paulson,  Howell,  Hall, 
Patrick,  and  the  Whitehead.  Specific  claims  are  advanced  in  each 
instance,  and  many  trials  have  been  made,  with  varying  success. 
Experiments  are  in  progress  now  with  the  Howell,  Hall,  and  Patrick 
torpedoes ;  these  are  of  American  invention,  as  indeed  are  some  of 
the  others  named.  Future  developments  are  anxiously  awaited, 
pending  which  we  must  turn  to  the  torpedo  now  most  widely  known. 
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The  Whitehead  torpedo  will  hardly  need  a  description.  It  is 
a  torpedo  as  defined,  and  this  weapon,  or  something  as  good,  or 
better^  is  what  we  are  awaiting.  This  torpedo  has  been  before  the 
public  for  nearly  twenty  years,  having  been  first  experimented  with 
in  1868.  Nearly  all  nations  having  navies  have  purchased  its  secret 
and  have  provided  themselves  with  the  torpedoes  in  greater  or  less 
numbers.  Since  its  origin,  many  improvements,  both  by  its  inventors 
and  by  the  English,  have  been  made.  Greater  speed  and  certainty 
of  direction  have  been  secured  during  these  years,  and  to-day  it 
is  claimed  that  it  has  been  so  far  improved  that  it  possesses  the 
element  of  great  certainty  within  somewhat  limited  ranges.  An  im- 
mense gain  in  speed  has  undoubtedly  been  attained.  The  Admiralty 
official  reports  of  exercises  with  the  Whitehead  go  to  show  that 
during  the  past  three  years  as  large  a  number  of  hits  has  been 
made  as  75  per  cent  for  a  general  average.  In  some  of  these  years 
the  number  of  trial  shots,  from  which  this  showing  is  made, 
amounted  to  1000.  It  is  true  that  the  target  was  at  rest  and  two 
hundred  feet  in  length,  and  it  is  presumed  that  the  circumstances  were 
all  favorable ;  but  even  if  we  throw  out  a  liberal  percentage  due  to 
the  various  features  of  an  engagement,  such  as  the  motion  of  the 
target,  movement  of  the  firing  platform,  possible  deflections  by  bow 
wave,  and  last,  but  not  least,  excitement  of  the  men  who  are  working 
the  torpedo  discharge,  still,  in  the  face  of  all  this,  we  may  not 
be  far  wrong  in  stating  the  possible  hits  during  an  action  under  ordi- 
nary circumstances — injecting  the  supposition,  however,  that  we  have 
trained  men — to  be  about  30  per  cent,  which  would  be  sufficient 
to  disable,  perhaps  destroy,  a  certain  number  of  the  opposing  ships. 
We  are  forced  to  the  conclusion  that  so  far  as  results  have  been 
shown,  meagre  though  they  be,  in  actual  warfare,  this  weapon  stands 
without  a  rival  among  torpedoes  at  the  present  writing.  But  it 
must  be  remembered  that  when  it  has  had  an  opportunity  it  has 
failed,  from  a  variety  of  causes,  to  score  those  brilliant  successes  that 
those  who  used  it  had  a  right  to  expect.  Let  it  be  borne  in  mind 
that  we  do  not  advocate  this  torpedo  as  a  perfect  weapon.  It  is  the 
best  known,  most  generally  used,  and  the  only  one  of  its  family  that 
has  ever  seen  actual  service,  hence  it  is  used  in  illustration. 

The  Whitehead  was  first  used  by  H.  M.  S.  Shah  against  the  Huascar, 
May  29,  1877.  The  results  were  unsatisfactory.  During  the  war 
between  the  Russians  and  Turks  it  was  employed  on  a  number  of 
occasions  with  generally  unsatisfactory  results,  although  one  Turkish 
vessel  was  destroyed  by  the  Russian  officers  using  the  Whitehead. 
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This  was  at  Batoum,  in  1878.  Two  torpedoes  were  fired,  and  it  is  not 
known  whether  only  one  or  both  torpedoes  struck  ;  the  vessel,  how- 
ever, sunk  in  two  minutes.  It  is  only  fair  to  state  that  the  Russians 
could  not  have  been  familiar  with  its  workings,  as  they  had  no  White- 
heads when  war  was  first  declared.  Two  were  lost  on  one  occasion 
during  this  war,  and  having  run  on  shore  and  failed  to  explode,  saved 
the  Turkish  Government  the  expense  of  purchasing  the  secret.  It 
was  reported  that  the  firing  pins  had  not  been  adjusted. 

These  results  are  not  satisfactory,  but  such  are  the  only  war 
experiences  with  this  weapon.  It  is  true  that  great  improvements 
have  been  made  since  those  days,  and  the  great  faith  placed  in  the 
Whitehead  by  the  most  intelligent  officers  of  the  English  and  other 
navies  indicate  good  results  from  experiments  repeatedly  made  by 
them.  We  are  inclined  to  think  that  it  would  be  well  ;f  our  naval 
officers  might  have  the  opportunity  afforded  them  to  make  exhaus- 
tive experiments  with  this  weapon  under  all  possible  circumstances. 

The  effective  range  of  the  Whitehead  is  small  as  yet.  It  may  be 
effective  at  800  yards,  but  it  is  much  more  certain  of  effect  at  closer 
quarters ;  400  yards  may  perhaps  be  stated  as  the  range  at  which  it 
may  be  counted  on  with  a  reasonable  degree  of  certainty.  Its  speed 
has  been  developed  until  it  is,  beyond  question,  very  great.  Much 
has  been  claimed  by  the  various  competitors  with  this  weapon,  but  it 
remains  to  be  proven  with  what  show  of  right. 

The  torpedo  for  our  service  is  yet  to  be  adopted,  but  we  may  be 
permitted  to  hope  that  in  the  near  future  it  is  to  be  developed.  We 
who  have  always  held  the  foremost  place  in  the  inventive  world,  and 
who  first  introduced  this  kind  of  warfare  to  the  world,  must  find  a 
torpedo  wherein  all  of  the  objectionable  features  of  this  at  present 
almost  perfect  weapon  shall  be  avoided  and  a  closer  approach  to 
perfection  obtained.  No  stimulating  agency  should  be  neglected.  A 
great  reward  for  a  perfect  torpedo  should  be  offered,  open  to  all 
American  competitors ;  but  while  waiting  for  the  coming  of  this  ideal 
torpedo,  we  submit  that  it  would  be  well  to  be  provided  with  "  the  best 
that  can  be  had."  We  stand  committed  in  this  paper  to  the  conclu- 
sion that  we  do  need  a  torpedo  for  all  of  our  new  vessels,  and  until 
something  better  offers  we  should  have  the  Whitehead. 

We  would  sum  up  the  requisite  qualities  to  be  found  in  our  ideal 
torpedo  to  be:  i.  Long  range  ;  2.  Certainty  of  action,  certainty  of 
starting  on  course,  and  certainty  of  explosion  when  contact  is  made ; 
3.  Heavy  charges,  so  that  it  will  be  dangerous  even  if  stopped  by 
nets;   4.  Security  from  enemy's  fire  (the  Whitehead  is  very  dan- 
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gerous  to  those  handling  it  if  it  be  struck  by  a  small  shot  even) ; 
5.  Great  speed  to  the  end  of  run ;  6.  Directing  power ;  7.  Ease  of 
manipulation  ;  8.  Capability  of  being  fired  frequently  for  trial  without 
derangement ;  9.  Maintenance  of  a  constant  depth  to  the  end  of  run ; 
10.  Noiselessness  and  invisibility ;  11.  Simplicity  of  construction  and 
ease  of  repair ;  12.  Inexpensive  of  manufacture  and  not  easily  injured 
by  corrosion  of  parts. 

We  now  pass  to  a  modification  of  the  torpedo  which  we  already 
have  in  use,  and  which  we  think  it  necessary  to  retain  as  part  of  the 
equipment  of  every  man-of-war  flying  the  pennant,  namely, 

The  Spar  Torpedo. 

All  vessels  of  war  in  the  U.  S.  Navy  are  furnished  with  the  cases, 
spars,  and  electric  outfits  for  such  of  their  boats  as  are  adapted  for 
this  work,  i,  e,  steam  launches  and  cutters.  Spars  or  booms  are 
fitted  to  the  ships  themselves,  and  cases  are  provided,  suitably 
stored,  as  are  also  the  electric  plant  and  connections. 

As  regards  the  efficiency  of  these  spars  or  booms  attached  to  slow 
going  modern  ships,  except  as  a  defensive  weapon,  we  have  nothing 
to  say,'  but  as  regards  the  usefulness  of  the  spar  or  outrigger 
carried  in  steam  launches  of  a  good  type,  and  the  advisability  of 
retaining  them,  we  think  there  can  be  no  doubt,  and  we  are  fully  pre- 
pared to  believe  that  the  brilliant  successes  achieved  by  Gushing, 
handicapped  as  he  was  by  a  cumbersome  boat  and  crude  firing 
apparatus,  as  against  the  Albemarle  with  its  outlying  protective 
boom,  can  and  will  be  accomplished  by  our  officers  again.  The 
light  running  and  noiseless  steam  launch  of  great  speed,  bearing 
perfected  machinery  for  handling  the  boom,  and  a  case  containing  an 
explosive,  dangerous  only  when  made  so  by  him  who  commands, 
fired  by  a  simple  touch  on  a  key,  are  as  great  gains  for  the  offense 
as  are  the  steel  hawser,  rapid  fire  and  machine  guns,  and  the  electric 
search  light  for  the  defense. 

It  has  been  said  by  Gommander  Sleeman :  "  It  (the  spar  torpedo) 
has  the  advantage  ....  th^i'xtdX'wzys  caiTXitstidth  it  the  intelligence 
of  the  officer  in  command  up  to  the  very  last  instant  of  attack."  This 
is  an  element  too  often  lost  sight  of.  Here  will  be  no  uncertainty  as 
to  the  cause  of  failure  or  success.  Of  course,  many  things  may  con- 
spire to  prevent  success,  but  the  man  is  there  to  adopt  one  expedient 
after  another  before  yielding  and  confessing  defeat.     In  connection 
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with  this  subject,  although  not  wishing  to  cite  the  incidents  as  of  a 
convincing  nature,  we  would  call  attention  to  the  account  of  the 
French  operations  on  the  Min  river  by  M.  Chabaud- Arnault.  He  says : 
"On  the  23d  August,  1884,  two  torpedo  boats  armed  with  spar 
torpedoes  passed  from  the  unexposed  side  of  the  French  ships  and 
succeeded  in  destroying  two  Chinese  gunboats,  the  Yang- Woo  and 
the  Foo- Poo,  in  broad  daylight."  Again:  "  Two  Chinese  ships  were 
attacked  in  Sheipeo  Roads,  15th  February,  1885.  The  boats  carrying 
the  torpedoes  (spar)  were  small  and  slow,  but  they  succeeded  in 
finding  the  frigate  Ya-Yuen  and  sunk  her."  In  the  first  case  no 
resistance  seems  to  have  been  made,  but  in  the  second  instance  the 
boats  received  a  number  of  shots,  one  11,  the  other  6,  and  one  petty 
officer  was  killed ;  the  shots  did,  however,  but  littie  damage  to  the 
boats.  In  both  cases  the  spars  got  foul  of  the  enemy's  ships,  and 
were  cleared  only  after  great  difficulty  and  exposure  to  great  danger. 
The  French  naval  authorities  since  these  experiences  have  ordered 
complete  spar  torpedo  outfits  to  be  supplied  to  all  ships  in  commis- 
sion. Sir  Thomas  Brassey,  Naval  Annual,  1886,  says,  speaking 
of  spar  torpedoes  as  used  in  connection  with  "  Defense  and  Attack  of 
Portsmouth,  1880":  "Those  who  saw  the  steam  pinnaces  driven  at 
full  speed  over  the  booms  will  probably  be  of  the  opinion  that  for 
such  use  they  were  better  adapted  than  fragile  torpedo  boats."  This 
matter  of  the  fragile  character  of  the  smaller  torpedo  boats  will  be 
spoken  of  further  on.  Admiral  Gore  Jones,  R.  N.,  citing  some 
American  experiments,  commends  the  value  of  the  spar  torpedo  shown 
by  work  done  by  the  Intrepid  and  the  Alarm  on  several  occasions. 
He  emphasizes  the  fact  that  mind  was  brought  to  bear  and  the 
torpedo  was  "exploded  at  the  exact  spot."  Now,  although  these 
opinions  were  the  expression  of  impressions  formed  a  few  years  ago, 
it  must  be  remembered  that  then  speeds  were  slow  as  compared 
with  what  is  possible  now,  and  if  the  rapidity  of  motion  in  the  target 
lessens  the  likelihood  of  being  struck,  then  the  spar  torpedo  gains  by 
the  fact,  and  what  was  then  remarked  upon  favorably  would  probably 
be  within  the  possibilities  now,  notwithstanding  rapid-gun  fire. 

Against  the  use  of  this  form  of  weapon,  as  also  against  the  use  of 
any  torpedo  boat,  has  been  urged  the  great  influence  of  the  electric 
search  light.  While  it  is  true  that  this  light  is  very  powerful  as  a 
spotter  of  the  boats,  it  will  be  remembered  that  its  use  before  an 
attack  will  hardly  be  resorted  to,  for  by  its  use  one  of  the  principal 
difficulties  of  a  torpedo  attack  will  be  obviated.  It  is  not  easy  to  find 
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vessels  at  night,  whether  at  anchor  or  under  way,  when  as  a  precau- 
tionary measure  all  lights  on  board  are  carefully  concealed  from 
view,  and  this  is  true  whether  the  night  is  dark  or  only  partly  so. 
Many  instances  might  be  shown  of  the  difficulty  encountered  by 
boats  in  finding  ships  known  to  be  at  anchor  in  the  neighboring^ 
waters.  The  imprudent  use  of  the  electric  light  will  solve  this  diffi- 
culty for  the  boats.  Besides,  the  light  affords  a  most  excellent  target, 
and  the  attack  would  perhaps  consider  it  of  sufficient  importance  to 
have  one  of  its  larger  vessels  with  the  boats  or  near  them,  having  the 
destruction  of  this  light  as  its  object.  It  is  not  advanced  in  behalf  of 
the  spar  torpedo  that  it  can  do  impossibilities,  but  it  and  the  torpedo 
should  both  be  in  the  hands  of  our  officers.  As  an  adjunct  to  a 
harbor  defense  it  will  be  invaluable,  and  as  a  weapon  to  have  at  hand 
on  shipboard  ready  to  strike  at  an  enemy  under  favorable  circum- 
stances, we  are  convinced  that  it  is  of  great  use. 

Having  thus  endeavored  to  show  that  we  need  a  perfect  torpedo, 
and  also  that  it  will  be  advisable  to  retain  and  improve  our  old  friend, 
the  spar  torpedo,  we  will  pass  to  the  next  subject  for  consideration, 
/.  e,y  the  boats  to  carry  them. 

Torpedo  Vessels. 

a.  Torpedo  boats,  ist  and  2d  class. 

b.  Submarine  boats. 

c.  Launches  to  carry  spar  torpedoes. 

d.  Torpedo  supply  and  repair  boats. 

Torpedo  Boats. 

In  nothing  has  a  greater  diversity  of  opinion  been  manifested  in 
naval  circles  in  all  parts  of  the  world  than  on  this  subject.  Each 
year  sees  some  innovation  which  is  readily  grasped  as  a  realization  of 
the  ideal,  and  for  a  while  holds  its  place  as  a  complete  solution  of  all 
the  difficulties  of  this  complex  question,  but  it  is  soon  superseded  by 
some  other  device  which  is  to  do  still  greater  things.  At  no  period 
of  naval  history  has  there  been  so  much  credulity  evinced ;  any 
innovation  is  seized  upon  with  almost  feverish  haste.  This  is  hflfrdly 
to  be  wondered  at  when  one  looks  at  the  wonderful  changes  since 
the  introduction  of  iron  and  steel  in  naval  construction,  the  coming  of 
the  torpedo,  and  the  general  use  of  electricity.  From  the  multitude 
of  typical  vessels,  many  of  them  consigned  to  the  oblivion  of  the 
"  rotten  rows  "  of  all  navy  yards,  we  may  draw  many  lessons  and 
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avoid,  perhaps,  many  mistakes.  As  we  understand  the  wants  of  the 
U.  S.  Navy,  there  will  be  two  classes  of  torpedo  boats  needed.  One, 
the  I  St  class,  good  sized  vessels,  fairly  protected,  suitable  for  sea 
duties ;  the  other,  much  smaller,  for  duties  in  enclosed  waters  and 
in  connection  with  harbor  defenses. 

The  qualities  requisite  for  ist  class  torpedo  boats  will  probably  be 
as  follows :  Speed  is  of  course  of  the  very  first  importance.  Size 
sufficiently  large  to.be  able  to  keep  the  seas ;  with  ample  accommoda- 
tions for  the  officers  and  crew,  and  storage  capacity  for  coal  and  pro- 
visions. Reasonable  protection  from  machine  and  rapid  gun  fire. 
Minute  compartment  subdivision  to  render  the  boat  as  unsinkable 
as  possible.  Draft  of  water,  so  light  as  to  enable  the  boat  to  get 
into  the  most  important  harbors  on  the  coast.  Great  handiness  in 
turning  and  reversing.  Armament  capable  of  resisting  an  ordinary 
attack  when  torpedoes  are  expended.  Comparatively  great  coal 
endurance. 

Naval  architects  point  out  that  in  designing  ships  some  of  the 
desiderata  must  be  sacrificed  if  we  wish  to  develop  abnormal  qualities 
in  a  certain  direction.  Up  to  a  very  recent  date  everything  has  been 
sacrificed  in  the  endeavor  to  obtain  great  speed,  and  now  we  have 
come  to  a  period  when  other  essentials  are  pointed  out  and  recog- 
nized as  important  features. 

Much  stress  was  laid  upon  the  fact  that  the  torpedo  boats 
ordered  to  assemble  in  Toulon  for  the  evolutionary  squadron  in  1886 
succeeded  in  making  the  voyage  from  Brest  to  Toulon ;  but  if  the 
accounts  are  carefully  studied,  it  is  seen  that  this  result  was  obtained 
by  dint  of  the  utmost  care  and  watchfulness,  and  caused  the  complete 
exhaustion  of  the  crews,  composed  of  men  picked  for  the  purpose. 
The  experiences  of  the  English  squadrons  at  Bantry  Bay  proved  the 
inexpediency  of  sending  the  torpedo  boats  to  cruise  with  the  fleet. 

Now  a  boat  that  has  all  she  can  do  to  live  in  a  sea  is  not  a  very 
dangerous  antagonist,  and  as  the  sea  is  rough  at  times,  the  small  nut- 
shells heretofore  known  abroad  as  ist  class  torpedo  boats  could  not 
be  counted  upon  with  any  certainty.  A  modification  of  this  class  of 
boats,  however,  will  be  exceedingly  useful  in  the  defense  of  our  coast 
and  harbors,  or  in  offensive  operations  near  their  bases  and  within 
certain  limited  circles.  A  radius  of  60  miles  is  suggested  as  within 
the  possibilities  of  our  smaller  (2d  class)  fast  torpedo  boats.  It  is 
generally  conceded  in  England  that  defense  by  submarine  mines 
must  be  supplemented  by  torpedo  boats,  or  else  such  defense  will  be 
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weak.  That  this  is  recognized  in  our  country  is  shown  by  the  recom- 
mendations of  the  Coast  Defense  Board,  who  include  torpedo  boats 
as  necessary  adjuncts  to  all  proper  harbor  defense.  Indeed,  a  port 
with  the  peculiar  features  of  San  Francisco  can  only  be  defended  by 
guns  and  torpedo  boats.  Such  vessels  as  those  now  called  torpedo 
hunters  and  torpedo  boat  catchers,  we  will  drop  from  considera- 
tion. They  are  swift  men-of-war  with  many  torpedo  dischargfe 
tubes,  and  do  not  come  under  the  same  head  as  the  vessels  under 
discussion.  In  many  cases  it  may  be  difficult  to  decide  just  where 
the  torpedo  boat  ends  and  the  hunter  or  catcher  begins,  so  nearly 
are  some  allied. 

A  review  of  a  few  of  the  more  recent  constructions  coming  under 
the  head  of  sea-going  and  sea-keeping  torpedo  boats  may  not  be 
out  of  place.  Those  named  are  somewhat  like  the  ist  class  torpedo 
boat  which  will  be  advocated  here.  As  typical  vessels  we  cite  the 
two  torpedo  boats  built  in  England  in  1885  for  the  Austrian  Govern- 
ment, the  Panther  and  the  Leopard.  Their  excellent  sea-going 
qualities  have  been  proven.  These  vessels  are  intended  for  service 
as  torpedo  cruisers  and  as  rallying  points  for  the  smaller  torpedo 
boats.  They  are  unarmored  rams,  with  a  speed  of  i8  knots,  225 
feet  long,  1570  tons  displacement,  4000  I.  H.  P.,  armed  with  two  5" 
Krupp  B.  L.  and  10  machine  guns.  In  France  the  Condor  class 
are  somewhat  similar,  being  216  ft.  long,  2gi  beam,  1300  tons  dis- 
placement, estimated  speed  17  knots,  armament  5  lo-cm.  guns,  6 
machine  guns,  and  two  torpedo  tubes.  The  building  of  these  vessels 
led  to  the  ordering  of  the  Scout  class  in  England,  of  about  225  ft. 
length,  19  ft.  draft,  1430  tons  displacement,  I.  H.  P.  3200;  having  twin 
screws  and  triple  expansion  engines,  and  eleven  torpedo  discharge 
tubes.  There  is  a  protective  deck  of  steel  t  in.  in  thickness  over  boilers 
and  machinery.  Seven  of  these  are  being  built.  A  second  type  is 
known  as  the  Grasshopper  type  and  includes  the  Rattlesnake,  Sand 
Fly,  Spider,  etc.  They  have  steel  hulls,  displacement  450  tons, 
I.  H.  P.  2700, 200  feet  in  length,  23  ft.  beam,  draft  of  water  only  8  feet, 
speed  19  knots ;  engines,  two  sets  of  triple  expansion  of  the  vertical 
type,  four  locomotive  boilers.  They  have  f -in.  plating  on  sides  to 
protect  boilers  and  machinery.  Armament,  4  torpedo  tubes  for 
Whitehead  torpedoes,  one  right  ahead,  one  astern,  and  two  pivots 
amidships ;  one  B.  L.  4-in.  gun,  six  3-pdr.  rapid  fire  guns,  crew 
about  600  men.  These  boats  are  to  carry  100  tons  of  coal  for  600 
knots  at  full  speed,  or  for  4000  knots  at  10  knots  per  hour.    No  rig 
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except  two  light  poles  for  signal  purposes.  Cost  about  $175,000 
each.  Still  another  boat  which  has  attracted  attention  is  the  White 
turn-about  boat.  "  These  boats  have  their  dead  wood  removed  in 
order  to  obtain  facility  in  turning,  and  are  fitted  with  an  inner  and 
outer  rudder,  simultaneously  actuated,  either  of  which  would  suffice 
to  steer  the  vessel  in  the  event  of  the  other  being  lost  or  disabled. 
Length  150  ft.,  17  ft.  6  in.  beam,  9  feet  6  in.  deep,  displacement  125 
tons,  built  of  thin  steel  plates,  conning  tower  amidships.  Speed  on 
measured  mile,  20.79  knots.  When  running  at  full  speed  they  can 
be  brought  to  a  full  stop  in  a  few  seconds.*'  These  boats  show  remark- 
able handiness  in  turning  A  new  boat  built  by  Thornycroft  &  Co. 
for  the  Spanish  Government — the  Ariete,  a  twin  screw  boat,  147  feet 
long — has  attained  a  very  high  rate  of  speed,  over  26  knots !  Yarrow 
&  Co.  have  just  built  for  the  same  government  two  fast  boats  of  the 
smaller  class,  135  feet  long — the  Azor  and  Halcon. 

It  is,  however,  to  the  Leopard,  Scout,  Condor,  and  Grasshopper 
types  that  attention  is  particularly  called  while  on  the  subject  of  the 
1st  class  torpedo  boat  proposed  for  the  U.  S.  Navy.  These  are 
all  sea-going  boats,  and  are  useful  in  peace  as  well  as  in  war.  The 
general  tendency  everywhere  is  toward  larger  boats  and  better  pro- 
tected ones.  The  speed  requirements  seem  to  have  attained  a  satis- 
factory point,  for  the  tendency  is  now  toward  a  recognition  of  the 
fact  that  too  much  is  being  sacrificed  to  speed,  and  the  endeavor  is 
in  the  direction  of  securing  more  trustworthy  vessels  and  adding 
protection  against  the  rapid  fire  and  machine  guns.  The  necessity  of 
this  will  be  shown  if  ever  torpedo  boats  meet  in  actual  war,  and  this 
refers  not  only  to  strength  of  hull  but  also  to  machinery  protection. 
It  is  pointed  out  in  the  Report  of  the  Secretary  of  the  Navy  of  this 
year  that  the  Japanese  have  taken  a  step  in  this  direction.  They 
have  just  had  a  boat  built  166  feet  long,  with  boiler  and  machinery 
protection  of  i-inch  steel  armor. 

In  the  United  States  several  boats  of  small  size  have  been  put  into 
the  water  by  the  HerreschofT  firm,  mainly  with  a  view  to  develop 
speed.  The  Now-Then  is  only  86  feet  long.  She  has  triple  expan- 
sion condensing  type  engines,  and  has  attained  a  speed  of  23.2  knots. 
Such  a  vessel,  if  properly  constructed  for  war  purposes,  would  meet 
some  of  the  requirements  for  our  modem  2d  class  torpedo  boats. 

Having  glanced  hastily  at  what  is  being  done  by  others,  and  keep- 
ing in  view  what  we  require  on  so  extended  a  coast  as  ours,  with 
oftentimes  heavy  weather  to  contend  with,  we  would  venture  to 
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suggest  that  the  U.  S.  torpedo  boats  of  the  ist  class  should  have  the 
following  characteristics :  Length,  200  feet  as  a  minimum,  22  feet 
beam  minimum,  14  feet  draft  of  water  maximum  ;  to  be  ram-bowed; 
to  have  twin  screws;  2  independent  engines  of  triple  expansion 
condensing  type,  using  forced  draft;  boilers  in  separate  compart- 
ments ;  reserve  coal  to  be  carried  as  a  protection  abreast  the  engines 
and  machinery  ;  to  have  numerous  compartments  and  a  longitudinal 
bulkhead;  protective  deck  over  boilers  and  machinery  of  at  least 
li  inches  steel;  greater  beam  may  be  given  to  allow  of  the  coal 
protection,  it  being  well  known  that  coal  is  a  great  stifler  of  the 
explosive  effect.  This  boat  should  be  provided  with  at  least  four 
torpedo  tubes,  so  that  torpedo  fire  may  be  had  ahead,  astern,  and 
on  either  bow  and  either  quarter ;  the  latter  to  be  worked  in  pivot. 
These  firing  tubes,  as  well  as  the  guns,  should  be  placed  under  dome- 
shaped  protection,  or  a  turtle-back  of  at  least  i}-inch  steel  plating. 
The  conning  tower  should  be  of  3-inch  steel  plates,  and  built  up  inde- 
pendent of  the  "  tube  "  protection.  Her  armament  should  be  4  6-inch 
rapid  fire  guns,  4  Hotchkiss  revolving  cannon,  and  4  Catling  guns, 
so  disposed  as  to  secure  all-round  fire ;  speed  about  i8  knots  with 
service  weights  on  board.  All  torpedo  boats  of  the  ist  class  should 
be  furnished  with  the  search  light.  Such  a  vessel  would  have  ample 
capacity  for  coal  and  provisions,  and  her  accommodations  would 
afford  fair  comfort  for  her  officers  and  crew.  A  vessel  something  like 
this  would  combine  the  features  of  a  ist  class  torpedo  boat  with  those 
of  the  so-called  torpedo  hunters  or  catchers. 

The  2d  class  boats  should  be  of  greater  speed,  less  draft  of  water, 
less  solidly  constructed,  less  coal  capacity.  A  light  protective  inclined 
deck  should  cover  the  vital  parts.  One  requisite  would  be  that  they 
be  built  stiff  enough  to  stand  hoisting  on  board  and  lowering,  if 
that  be  contemplated,  but  mainly  that  they  may  be  capable  of  stand- 
ing railroad  transportation,  as  that  would  become  a  very  important 
consideration  in  our  country,  particularly  if  it  were  desired  to  con- 
centrate on  the  Lakes,  for  instance.  Recent  experiments  in  France 
have  demonstrated  the  feasibility  of  such  transportation.  The  car- 
riage of  these  boats  on  battle  ships  is  not  seriously  contemplated.  It 
is  done  in  foreign  navies,  and  numerous  devices  are  adopted  for 
getting  them  into  the  water  with  safety  and  despatch,  but  it  seems 
that  the  lowering  and  hoisting  of  such  frail-sided  constructions  of 
great  length,  built  in  many  instances  of  plates  only  ^  of  an  inch  thick, 
will  be  attended  with  the  greatest  risk  to  the  boats  and  their  delicate 
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machinery.  In  a  seaway  the  boat  would  either  be  crushed  against 
the  ship  or  swamped  alongside.  Torpedo  boats,  whether  of  the  ist 
or  2d  class,  should  be  independent,  and  if  not  injured  by  an  enemy, 
should  be  able  to  take  care  of  themselves  before,  during,  and  after  an 
engagement  Guns  of  100  tons  have  been  transported  by  rail,  and 
torpedo  boats  of  the  same  tonnage  (2d  class)  could  be  also. 

Should  it  ever  come  to  pass  that  the  United  States  possessed  a 
flotilla  of  first  and  second  class  boats,  the  necessity  will  arise  for 
torpedo  depot  ships,  floating  shops  for  repairs,  and  storehouses  from 
which  torpedoes  and  torpedo  stores  may  be  supplied.  Those  who 
served  during  the  Rebellion  in  the  then  new  types,  the  monitors,  will 
realize  how  advisable  something  of  this  kind  will  be,  when  they 
recall  the  workshops  for  repairs  that  it  was  found  necessary  to  estab- 
lish in  the  immediate  vicinity  of  the  monitor  fleet  off"  Charleston. 
These  torpedo  depot  ships  would  visit  each  station  in  succession  and 
would  be  found  of  immense  service.  Boats  at  Key  West  or  New 
Orleans  would  find  them  welcome  visitors.  These  vessels  must  needs 
be  large,  of  great  beam  to  ensure  great  carrying  capacity ;  good 
speed,  say  15  or  16  knots  ;  fitted  with  torpedo  tubes  for  defense  and 
to  permit  tests  ;  protective  deck,  large  numbers  of  rapid  fire  guns, 
and  net  protection,  in  order  to  resist  torpedo  attacks.  A  large  space 
would  have  to  be  allotted  as  a  workshop,  and  she  should  carry 
duplicate  parts  of  machinery  for  the  torpedo  boats,  as  well  as  spare 
outfits  for  the  spar  torpedo. 

It  may  not  be  out  of  place  to  suggest  that  when  we  decide  upon  a 
torpedo  boat  that  shall  be  found  to  answer  all  requirements,  all  the 
boats  should  be  built  alike,  so  that  spare  parts  may  be  constructed 
and  kept  on  board  the  depots.  The  experiences  of  the  late  civil 
war  would  serve  to  show  the  inexpediency  of  a  multitude  of  types. 
Vessels  of  the  blockade  were  continually  coming  to  a  navy  yard,  and 
while  there  their  services  were  lost  to  the  country.  If  the  torpedo 
boats  are  to  be  kept  in  a  serviceable  condition  on  their  stations  in 
time  of  war,  then  the  depot  ship  seems  to  be  a  prime  necessity.  Ex- 
perience will  teach  us  the  best  class  of  materials  for  these  boats. 

In  closing  the  remarks  on  the  torpedo  boats  it  is  not  out  of  place 
to  call  attention  to  the  usefulness  of  a  fast  boat  of  the  ist  class  as  a 
despatch  boat  for  the  Admiral  during  an  action,  and  also  that  in  the 
designing  of  the  2d  class  boat  it  must  be  remembered  that  she  must 
be  able  to  enter  any  of  the  numerous  coves  and  inlets  along  the 
coast  in  the  immediate  neighborhood  of  her  station,  and  that  there- 
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fore  she  must  not  draw  much  water.     Her  salvation  may  depend  on 
being  able  to  go  where  an  enemy  dare  not  follow. 

Submarine  Boats, 

General  attention  is  being  drawn  to  this  class  of  boat  at  this 
moment,  and  as  we  are  treating  of  new  types  we  will  consider  this  as 
coming  within  our  scope.  Ever  since  the  days  of  Bushnell  and 
Fulton,  attempts  have  been  made  to  solve  the  problem  of  under 
water  navigation. 

The  history  of  submarine  boats,  until  within  a  very  recent  date, 
has  been  one  of  failure  and  disaster.  The  Russians  have  made 
many  experiments  in  this  direction,  but  are  not  known  to  have 
acquired  any  marked  success.  The  Rebels  succeeded  in  constructing 
a  submarine  boat  which  finally  destroyed  the  Housatonic,  but  the 
lives  of  the  destroyers  were  sacrificed,  as  the  boat  sank  by  the  side 
of  her  victim,  and  thus  lost  her  fourth  crew,  having  failed  to  come  to 
the  surface  on  three  other  occasions. 

In  this  country  a  submarine  boat  has  recently  promised  good 
results,  and  in  Europe  the  Nordenfelt  has  been  successfully  operated 
and  it  is  said  to  be  a  good  type.  The  construction  of  a  boat  of  this 
class  having  been  authorized  by  Congress,  invitations  for  plans  have 
been  made,  and  we  may  expect  to  see  some  interesting  models. 
The  Nordenfelt  launched  in  March,  1887,  is  the  largest  boat  of  this 
class  ever  attempted,  being  123  feet  long,  and  her  displacement  when 
wholly  immersed  is  243  tons.  If  this  boat  can  do  all  that  is  claimed, 
then  is  our  labor  in  vain  and  the  building  of  ships  may  as  well  be 
discontinued,  but  we  cannot  forget  that  Bushnell  and  Fulton  were  no 
less  confident  of  success.  Many  points  will  have  to  be  settled  before 
this  problem  is  solved  ;  for  while  it  is  not  doubted  that  boats  can  be 
and  have  been  constructed  to  move  below  the  surface  of  the  water 
and  remain  there  for  varying  periods  of  time,  still  the  question  as  to 
the  effect  of  the  explosion  of  the  torpedo  upon  the  submarine  boat 
will  have  to  be  settled. 

It  may  be  suggested  that  if  steel  nets  will  keep  out  a  Whitehead 
torpedo  they  will  also  keep  out  a  submarine  boat.  All  that  the 
battle  ship  will  have  to  do,  if  forced  to  anchor  jn  hostile  waters,  will 
be  to  "  come  to  **  in  as  shoal  water  as  may  be  consistent  with  safety  and 
lower  her  nets  until  they  touch  the  bottom.  Whatever  novelty  is 
developed  by  the  offensive  will  find  a  corresponding  novelty  devised 
by  the  defense.    The  use  of  the  electric  light  below  water,  rccendy 
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experimented  upon  at  the  Torpedo  Station  in  connection  with  counter- 
mining, may  suggest  its  possibilities  as  an  illuminator  of  the  sub- 
aqueous field  ;  and  once  a  certain  zone  of  light  is  established  about  a 
ship  below  the  surface,  an  easy  mode  of  disposing  of  the  submarine 
terror  will  be  the  attack  from  directly  overhead.  These  are  mere 
suggestions,  and  while  we  are  willing  to  regard  the  submarine  boat 
as  a  possibility,  we  can  hardly  rank  it  as  a  probable  success.  Norden- 
felt's  boat,  moving  just  below  the  surface,  with  its  cupolas  just  awash, 
presenting  a  minimum  of  surface  exposed  to  view,  while  permitting 
intelligent  direction  and  the  admission  of  air,  seems  feasible,  and  a 
dangerous  opponent  to  grapple  with,  but  once  below  the  waves,  it 
will  be  no  easy  matter  to  find  a  ship  rapidly  changing  her  position. 

Steam  Launches  to  Carry  the  Spar  Torpedo. 

These  boats  should  be  strongly  built  and  as  large  as  possible  con- 
sistent with  the  capacity  of  the  ships  carrying  them.  Steel  will  perhaps 
be  used  in  their  construction  as  giving  a  maximum  of  strength  with  a 
minimum  of  weight.  The  engines  should  be  powerful  and  noiseless, 
and  have  provision  made  that  there  be  no  flame  visible  at  the  smoke- 
stack at  night.  It  is  to  be  regretted  that  the  petroleum  launches 
experimented  with  a  few  years  ago  could  not  have  been  perfected,  for 
in  them  no  smoke-pipe  was  needed.  It  is  equally  to  be  deplored  that 
the  electric  motor  has  not  developed,  as  yet,  sufficient  power  to  drive 
these  boats  at  any  high  speed.  The  reason  for  the  anxiety  to  do 
away  with  the  funnel  is  that  experiment  has  proved  that  when  used 
as  torpedo  boats,  sparks  from  the  launch's  funnel  betrayed  her  before 
she  was  heard  or  her  neighborhood  otherwise  indicated,  and  again 
it  is  a  fact  that  the  first  thing  the  electric  light  detects  in  an  approach- 
ing boat  is  the  escaping  steam. 

Any  white  object  is  rendered  particularly  prominent  by  the  search 
light.  It  has  been  found  expedient  to  paint  all  objects  on  the  boat  a 
dead  black,  even  to  the  faces  and  hands  of  the  men,  if  an  attempt  to 
approach  a  vessel  is  made  in  the  face  of  an  electric  light.  The  launch 
as  perfected  and  armed  with  the  spar  torpedo  is  presumed  here  to 
do  away  with  the  necessity  for  carrying  the  so-called  second  and  third 
class  torpedo  boats  now  crowding  the  decks  of  the  battle  ships.  In 
the  launch  we  have  during  the  time  of  peace  an  efficient  and  useful 
boat  for  all  ship's  purposes,  readily  lowered  in  any  ordinary  sea,  of 
great  capacity  for  carrying  men  in  the  event  of  a  fatal  accident  to  the 
ship,  and  withal  a  good  serviceable  boat  when  fitted  for  war  purposes. 
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We  want  good  strong  boats  of  great  capadty  and  of  fint  dasB 
qualities.  We  do  not  want  phenomenal  speed  in  boats  that  are  to 
carry  the  spar.  No  boom  would  long  stand  the  strun  apoa  it,  and 
besides  it  will  be  advisable  to  fire  the  torpedo  with  engines  revened* 
lest  we  be  ''  hoisted  by  our  own  petard."  No  complicated  madimeiy 
should  be  fitted  up  for  the  handling  of  the  boom — ^that  fiimished  at 
present  seems  all  sufficient  Provision  should  be  made  fin:  the  com* 
plete  unshipping  of  the  boom  at  once  if  it  should  become  fiiuled 
alongside  an  enemy. 

The  largest  launch  of  ist  class  vessels  should,  perhaps,  be  fitted 
with  a  tube  to  fire  a  torpedo^  but  it,  as  well  as  all  others,  should  cany 
the  spar  torpedo.  The  superiority  of  the  launches  for  attacks  on 
booms  or  other  obstructions  has  already  been  pointed  out,  as  ocmi- 
pared  with  the  "  fragile  torpedo  boat*' 

If  possible,  the  engine  and  boiler  should  be  placed  well  aft,  leaving^ 
the  working  space  forward.  As  the  launches  are  built  to-day  the 
officer  cannot  get  forward  quickly.  This  is  a  very  impcutant  point 
to  be  attended  to  in  the  building  of  the  new  boats.  Let  the  csngine 
and  boiler  be  aft  and  as  low  down  as  possible,  then  the  officer  lUid 
the  crew  will  all  be  together  in  the  fore  part ;  all  work  can  be  done 
silently,  without  the  necessity  of  *'  orders  ";  the  wheel  is  there,  and, 
moreover,  greater  space  will  be  obtained  to  work  either  the  torpedo 
and  its  tube  or  the  spar  torpedo.  It  may  be  possible  to  devise  a  hood 
of  1-inch  steel  to  form  a  shield  for  the  steersman  and  men  handling  the 
torpedo,  or,  in  fact,  for  general  protection.  This  hood  could  be  nuKle 
to  be  shipped  when  equipped  for  action,  and  might  be  unshipped 
when  the  boat  was  used  as  a  working  boat 

The  danger  apprehended  by  many  of  being  eaafly  sunk  fay  marhinc 
gun  fire  in  one  of  these  thin-shelled  boats  is  not  so  great  aftier  alL 
Even  if  pierced — a  small  hole — the  rapid  movement  wiU  prevent  the 
water  from  entering  in  any  great  quantity.  Some  dqpree  of  risk  will 
attend  every  encounter  of  the  future. 

It  has  been  said :  ''  In  all  discussions  of  the  present  day  t 
important  factor  seems  to  be  left  out;  weapons  are 
their  potency  pointed  out  most  clearly,  but  man  and  1  ^ 

have  been  lost  sight  of."    It  is  in  this  light  that  we  ur| 
of  properly  built  steam  launches  as  against  the  very  i      U 
boats.     The  launch  is  to  be  the  better  sea  boat,  and 
employed  in  night  attacks  when  too  rough  for  very  t  • 

we  refer  here  to  boats  carried  by  ships — ^torpedo  b 
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There  is  some  comfort  in  the  launch,  there  is  every  discomfort  in  the 
torpedo  boat.  Even  the  toughest  men  of  the  English  and  French 
navies  suffered  from  seasickness;  no  food  could  be  prepared  for 
days,  and  herein  comes  the  consideration  of  man.  No  man  having 
once  had  this  experience  will  subject  himself  to  it  again.  In  ordinary 
circumstances  of  weather,  and  given  the  most  remote  chances  of  suc- 
cess, we  believe  men  generally  would  prefer  to  serve  in  the  ship's 
launches  rather  than  in  the  ship's  torpedo  boats.  As  part  of  the 
equipment  of  steam  launches*  crews  for  torpedo  attack,  the  officers 
and  men  should  be  provided  with  a  jacket  to  be  worn  while  in  service, 
made  of  webbing  or  light  canvas,  and  lined  with  cork,  or  quilted  in 
with  the  same,  so  as  not  to  be  cumbersome  and  so  prevent  the  work 
being  rapidly  done.  This  jacket  or  vest  would  not  only  be  a  life- 
preserver,  but  would  act  also  somewhat  like  an  armor  as  against 
small  missiles.  If  these  pages  contain  matter  of  a  somewhat  specu- 
lative nature,  it  may  be  urged  that,  until  we  have  had  larger  experi- 
ences of  our  own,  the  whole  subject  must  be  somewhat  speculative. 

III. 

ORGANIZATION  OF  NAVAL  TORPEDO  SERVICE  AND 
INSTRUCTION  OF  ITS  PERSONNEL. 

The  organization  of  the  Confederate  Submarine  Battery  Service 
in  1862,  during  the  War  of  the  Rebellion,  was  the  first  instance  of  an 
attempt  to  secure  the  services  of  trained  officers  and  men  whose  duties 
were  to  perfect  themselves  in  this  class  of  warfare,  to  devise  and  ex- 
periment with  all  such  weapons,  and  to  use  them  finally  in  the  face 
of  an  enemy.  M.  F.  Maury,  of  the  old  navy,  was  made  chief  of  the 
Torpedo  Bureau,  headquarters  at  Richmond.  He  selected  officers 
with  whom  he  had  been  associated  in  the  U.  S.  Navy  and  with 
whose  abilities  he  was  familiar.  These  officers  were  a  nucleus  about 
which  was  soon  formed  an  efficient  corps.  The  status  of  this  corps 
was  fixed  by  an  Act  of  the  Confederate  Congress.  The  officers 
organized  and  drilled  the  men.  The  men  were  sworn  to  secrecy, 
and  had  good  pay  and  many  privileges.  Submarine  mines  were  at 
once  laid  in  all  the  principal  harbors,  and  offices  were  established  in 
the  cities  near  by.  Drifting  torpedoes  were  devised  and  sent  down 
the  currents,  and  when  the  torpedo  boats  of  various  designs  came  to 
be  known,  this  corps  first  tried  them  and  then  manned  and 
worked  them.  All  reports  from  subordinate  officers  were  made 
directly  to  the  chief  of  the  bureau  in  Richmond. 
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In  England  the  torpedo  service  is  not  as  yet  dearly  fixed.  Offioen 
and  men  are  instructed  and  drilled,  both  in  the  army  and  navy,  but 
it  is  not  as  yet  systematized.  It  is  generally  undeiBtood  that  all 
submarine  mine  systems,  being  under  the  protection  of  the  fiirtB  and 
being  connected  with  them,  are  in  charge  of  the  Royal  Engineen.  It 
is  also  claimed  by  the  officers  of  that  corps  that  not  only  the  mmes 
and  forts,  but  also  the  torpedo  boats  for  harbor  defensCi  should  be  in 
the  hands  of  the  commanding  officer  of  the  harbor  defenses.  How- 
ever this  may  be  finally  settled,  it  is  certainly  very  important  that 
there  should  be  no  clashing  of  opinions  at  the  critical  moment  The 
Confederate  service  owed  a  great  deal  of  its  success  to  the  fiurt  that 
only  one  chief  was  to  be  consulted  and  his  orders  were  finaL  M. 
Gabriel  Charmes  tells  us  that  in  France :  ''  We  have  at  Bcqrardville 
an  excellent  school  for  our  officers,  and  the  torpedo  school  diq> 
Japan  graduates  mechanicians  of  the  utmost  skilL  .  •  •  •  It  is  won* 
derful  to  see  them  exercise :  these  schools  furnish  us  with  per- 
sonnel of  the  first  order." 

As  in  England,  so  it  is  with  us  at  present  The  system  of  subma- 
rine defense  of  a  harbor,  with  the  mine  field  covered  as  it  must  needs 
be  by  the  guns  of  the  fortifications,  and  with  its  firing  system  led  by 
galleries  to  within  the  fort,  must  be  entrusted  to  the  engineer  oorpe 
of  the  army,  as  also  would  be  those  torpedoes  designed  to  be  fired 
from  the  shore.  All  movable  torpedoes,  except  as  before  noted, 
and  their  carriers,  should  be  in  the  hands  of  the  Navy  Department 
or  some  bureau  thereof.  Both  in  England  and  in  the  United  Sfcttes 
the  rank  and  file  of  the  engineer  corps  is  wholly  inadequate!  bi  point 
of  numbers,  as  at  present  constituted,  to  give  proper  attention  at 
harbor.  In  England  the  formation  of  a  volunteer  tCMpedo  oorpe 
been  urged  as  a  means  of  solving  these  difficulties. 

The  organization  of  a  naval  torpedo  service  sh<  ^ 

and  that  at  once,  and  its  status  should  be  fixed  by  .  L 

gress,  so  that  its  existence  may  be  legally  established  as 
the  artillery  or  engineer  corps  of  the  United  States  army.    1 
sonnel  of  such  a  corps  would  have  to  be  most  carefiilly  \ 
first,  so  that  intelligence  might  establish  rules  based  up      c 
sense,  and  be  liable  to  such  changes  only  as  may  be  ca 
change  in  the  weapons  from  time  to  time.    It  is ! 
fore,  that  an  officer  of  high  rank,  not  below  the  g 
and  of  known  abilities,  be  selected  as  chief  of  the  Tor  K  U* 

S.  Navy,  whose  office  should  be  established  at  the  Navy  £ 
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Washington,  D.  C. ;  the  Secretary  of  the  Navy  to  be  his  only  supue- 
rior  as  far  as  the  duties  of  his  office  are  concerned.  The  office 
should  be  provided  with  proper  assistants  and  clerical  forces.  We 
would  add  further  officers  as  follows : 

Four  Commanders — as  chiefs  of  sections,  these  sections  being 
geographical  divisions  of  the  coast,  arranged  in  somewhat  the  same 
manner  as  the  lighthouse  districts,  having  their  offices  at  the  principal 
city  of  their  sections. 

A  number  of  intelligent  lieutenants,  of  both  grades,  and  ensigns  who 
have  had  the  benefit  of  the  Torpedo  School  instruction,  should  be 
detailed  to  this  corps,  to  be  assigned  for  service  in  all  ports  and 
harbors  where  torpedo-boat  defense  has  been  recommended  by  the 
Board  of  Coast  and  Harbor  Defense.  It  will  be  the  duty  of  these 
officers  to  instruct  and  drill  the  men  who  are  to  be  enlisted,  having 
frequent  and  complete  exercises  with  the  torpedo  boats  and  spar 
torpedo. 

As  to  the  proposed  division  of  the  seacoast  of  the  United  States 
into  "  sections  "  over  which  the  commanders  are  to  exercise  control 
so  far  as  torpedo  service  is  concerned,  it  is  proposed,  for  the  sake  of 
illustration,  that  it  be  as  follows : 

ist  Section. — Maine  to  New  Jersey,  including  the  Lakes. 

2d  Section. — New  Jersey  to  the  southern  end  of  Florida  on  the 
Atlantic  coast. 

3d  Section. — Gulf  Coast  and  the  Mississippi. 

4th  Section. — The  Pacific  Coast. 

The  commander  of  a  section  will  have  charge  of  all  torpedoes, 
torpedo  boats  of  2d  class,  and  all  launches  and  spar  torpedoes  which 
may  be  assigned  to  the  ports  or  harbors  of  his  district.  He  will 
frequendy  inspect  the  boats  and  stores  and  will  attend  exercises. 
The  boats  are  to  be  commanded  by  one  of  the  junior  officers 
attached  to  the  harbors,  and  are  to  be  manned  by  the  torpedo 
corps  detail  stationed  there,  with  such  assistance  as  will  be  suggested 
further  on. 

As  all  of  these  officers,  except  perhaps  the  chief,  will  be  required 
to  do  their  usual  sea  duties,  one  commander  and  one  fourth  of  all 
juniors  may  be  made  available  for  sea  service  each  year,  their  places 
to  be  filled  by  new  details,  drawn  as  far  as  possible  from  the  class 
under  instruction  at  the  Torpedo  School  at  Newport,  as  these  gener- 
ally are  but  recently  from  sea  duty.  At  present  100  men  might  be 
sufficient.    They  should  be  young  and  intelligent  seamen  drawn  from 
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depot  storftk€**per3,  commanders  of  boats  under  ordinary  drcoin* 
stances,  etc.  There  mwst  be  certain  leading  men,  and  they  may  be 
named  mat^rs,  coxswains,  or  sergeants  as  may  be  decided  upon,  and 
their  pay  must  r>e  higher  than  that  of  the  private.  By  this  means  it 
w  b'riieved  that  a  corps  of  efficients  would  be  gradually  built  up 
and  would  r>erhaps  be  in  working  shape  by  the  time  the  new  boats 
and  torf>edoes  were  ready  for  use. 

In  the  e\'ent  of  war,  which  would  necessitate  the  calling  in  of  great 
numbers  of  officers  now  on  detached  service,  it  is  not  improbable 
that  I  St  class  torpedo  men  would  in  many  cases  take  temporarily 
the  command  of  the  harbor  boats. 

The  growth  and  efficiency  of  the  Signal  Service  of  the  United 
States  is  due  to  a  certain  extent  to  its  independent  and  separate  char- 
acter. The  same  may  be  said  of  the  Life  Saving  Service.  It  is  not 
necr.-ssary  to  contemplate  the  diversion  of  a  large  number  of  naval 
officers  from  their  legitimate  duties  in  order  to  form  this  corps, 
except  at  first.  After  a  little  while,  only  the  leading  officers  would 
be  rlrawn  from  the  regular  Navy  list  There  are  plenty  of  bright 
yoimg  men  in  and  about  every  seap)ort  who  have  been  well  educated, 
and  who  have  nautical  tastes,  whose  services  as  officers  could  be 
easily  secured  by  generous  legislation.  We  may  instance  the  U.  S. 
Revenue  Marine  Service,  now  completely  organized,  having  its 
school  for  cadets,  training  ships,  and  regular  system  of  detail  and 
promotion.  Let  it  be  clearly  understood  that  we  advocate  this 
organization  of  civilians  as  officers,  only  for  duties  in  and  about  our 
coasts  and  harbors.  The  chief  and  the  four  general  supervisors  will. 
always  be  officers  of  the  Navy.  Torpedo  boats  of  the  ist  class,  tor- 
pedo depot  ships,  and  harbor  defense  monitors  belong  to  the  regular 
Navy  and  would  be  commanded  by  officers  of  that  service.  If  tor- 
pedo boats  are  carried  on  our  battle  ships  they  will  be  commanded 
by  officers  and  manned  by  men  from  the  ships.  It  is  not  suggested 
that  these  torpedo  officers  be  identified  with  the  Navy  proper;  the 
very  nature  of  their  duties  would  preclude  this.  We  here  propose 
the  rank  of  ist  lieutenant  as  the  highest  attainable  at  present.  Some- 
thing will  have  to  be  done.  Already  at  a  minimum,  the  officers  of 
the  Navy  are  demanded  for  many  duties  other  than  their  regular  sea 
duties.  Shore  duties  have  multiplied  ten-fold  since  the  close  of  the 
war.  The  Coast  Survey  and  Fish  Commission,  Lighthouse  Ser- 
vice, Steel  Inspection  and  Hydrographic  details,  all  doubtless  of  great 
importance,  call  for  the  employment  of  many  officers  who  for  the 
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and  obtains  detail  to  the  Torpedo  Station  with  a  view  of  perfecting 
himself  in  that  branch,  or  is  sent  to  Washington  to  study  in  the  Ord- 
nance Yard,  he  has  no  guarantee  that  he  will  not  be  called  upon  at 
any  time  for  service  afloat,  and  when  he  goes  on  board  ship  he  finds 
himself  very  often  assigned  to  duties  entirely  foreign  to  those  for 
which  he  has  been  educating  himself. 

We  assert  again  that  the  formation  of  the  proposed  corps  in  no 
way  prevents  the  regular  torpedo  drills  and  exercises  on  board  ship, 
but  should  rather  have  a  stimulating  effect,  and  such  officers  and  men 
as,  while  on  shipboard,  were  distinguished  by  their  aptitude  for  this 
work  and  application  to  the  drill,  would  find  a  detail  to  the  corps 
awaiting  them  when  the  cruise  was  over.  All  reports  of  torpedo 
exercises,  all  torpedo  receipts  and  expenditures  will  be  reported  to 
the  bureau  by  the  officer  who  may  have  been  designated  as  torpedo 
officer.  All  such  reports  would,  of  course,  go  through  the  regular 
channels  as  now  established. 

As  a  further  and  most  important  feature  in  the  organization  of 
the  Torpedo  Corps,  we  desire  to  fix  attention  on  the  fact  that  this 
small  body  of  100  men  is  a  nucleus  only  ;  for,  of  course,  many  more 
must  be  added,  and  this  may  be  effected  in  the  following  manner: 
Suppose  we  have  now  this  Body  of  100  men  divided  up  into  squads 
often  men  each,  and  they  and  their  particular  officers  are  established 
at  Portland,  Boston,  Newport,  New  York,  and  so  on.  They  pursue 
their  drill  and  attract  attention,  particularly  amongst  those  men  who 
frequent  the  waters  of  the  harbor, — and  it  is  just  these  whose  attention 
we  wish  to  attract.  It  is  important  that  we  should  enlist  in  each  port 
a  certain  number  of  young  Americans  who  have  been  born  near  the 
harbor  and  whose  families  have  been  waterside  people. 

Fishermen  and  "coasters"  are  the  men  we  shall  need.  Their 
knowledge  of  the  bays,  rivers,  and  inlets,  and  of  the  currents  and 
tides  of  their  particular  localities  would  be  most  valuable.  It  will  be 
the  object  and  aim  of  the  officers  and  men  to  interest  young  water- 
men in  the  corps,  and  by  good  pay  and  good  pension  provisions  the 
services  of  this  class  could  be  secured.  A  special  uniform  should  be 
adopted,  and  the  assurance  of  permanent  employment,  when  once 
properly  qualified,  near  their  homes,  will  have  the  efTect  of  making 
men  connect  themselves  with  the  corps.  The  possibilities  of  promo- 
tion should  be  held  out  for  distinguished  attainments  or  services. 
Once  this  home  corps  of  torpedo  men  is  established,  the  original  men 
will  be  advanced  to  the  more  responsible  positions ;  as,  for  instance, 
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depot  storekeepers,  commanders  of  boats  under  ordinary  circum- 
stances, etc.  There  must  be  certain  leading  men,  and  they  may  be 
named  mates,  coxswains,  or  sergeants  as  may  be  decided  upon,  and 
their  pay  must  be  higher  than  that  of  the  private.  By  this  means  it 
is  believed  that  a  corps  of  efficients  would  be  gradually  built  up 
and  would  perhaps  be  in  working  shape  by  the  time  the  new  boats 
and  torpedoes  were  ready  for  use. 

In  the  event  of  war,  which,  would  necessitate  the  calling  in  of  great 
numbers  of  officers  now  on  detached  service,  it  is  not  improbable 
that  I  St  class  torpedo  men  would  in  many  cases  take  temporarily 
the  command  of  the  harbor  boats. 

The  growth  and  efficiency  of  the  Signal  Service  of  the  United 
States  is  due  to  a  certain  extent  to  its  independent  and  separate  char- 
acter. The  same  may  be  said  of  the  Life  Saving  Service.  It  is  not 
necessary  to  contemplate  the  diversion  of  a  large  number  of  naval 
officers  from  their  legitimate  duties  in  order  to  form  this  corps, 
except  at  first.  After  a  little  while,  only  the  leading  officers  would 
be  drawn  from  the  regular  Navy  list.  There  are  plenty  of  bright 
young  men  in  and  about  every  seaport  who  have  been  well  educated, 
and  who  have  nautical  tastes,  whose  services  as  officers  could  be 
easily  secured  by  generous  legislation.  We  may  instance  the  U.  S. 
Revenue  Marine  Service,  now  completely  organized,  having  its 
school  for  cadets,  training  ships,  and  regular  system  of  detail  and 
promotion.  Let  it  be  clearly  understood  that  we  advocate  this 
organization  of  civilians  as  officers,  only  for  duties  in  and  about  our 
coasts  and  harbors.  The  chief  and  the  four  general  supervisors  will. 
always  be  officers  of  the  Navy.  Torpedo  boats  of  the  ist  class,  tor- 
pedo depot  ships,  and  harbor  defense  monitors  belong  to  the  regular 
Navy  and  would  be  commanded  by  officers  of  that  service.  If  tor- 
pedo boats  are  carried  on  our  battle  ships  they  will  be  commanded 
by  officers  and  manned  by  men  from  the  ships.  It  is  not  suggested 
that  these  torpedo  officers  be  identified  with  the  Navy  proper ;  the 
very  nature  of  their  duties  would  preclude  this.  We  here  propose 
the  rank  of  ist  lieutenant  as  the  highest  attainable  at  present.  Some- 
thing will  have  to  be  done.  Already  at  a  minimum,  the  officers  of 
the  Navy  are  demanded  for  many  duties  other  than  their  regular  sea 
duties.  Shore  duties  have  multiplied  ten-fold  since  the  close  of  the 
war.  The  Coast  Survey  and  Fish  Commission,  Lighthouse  Ser- 
vice, Steel  Inspection  and  Hydrographic  details,  all  doubtless  of  great 
importance,  call  for  the  employment  of  many  officers  who  for  the 
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time  being  are  not  working  in  the  Navy  proper.  Again,  tfie  drain 
of  men  is  something  very  heavy.  With  the  small  number  allowed 
by  law  it  is  all  that  one  can  do  to  get  a  sufficient  number  to  fill  the 
complements  of  ships  in  commission,  but  still  we  have  some  hun- 
dreds of  men  diverted  to  the  Coast  Survey,  Fish  Commission,  Tor- 
pedo Station,  and  Tug  Service,  and  the  time  has  come  when,  if  any 
further  duties  are  expected,  either  more  men  and  officers  must  be 
provided  for  the  regular  Navy,  or  some  scheme  must  be  devised  to 
fill  these  needs  from  outside  the  service. 

Instruction  of  the  Personnel. 

It  is  to  be  understood  that  in  this  discussion  the  usefulness  of  the 
instruction  as  now  carried  out  at  the  Torpedo  Station  at  Newport  is 
not  undervalued,  and  the  officers  and  men  that  it  is  proposed  to  take 
as  the  nucleus  of  our  proposed  system  are  presumed  to  have  had 
the  course  there,  and  the  officers  not  only  the  usual  course  but  the 
advanced  or  extended  course.  The  usual  course  embraces,  stated  in 
a  general  way : 

Lectures  on  movable  and  spar  torpedoes,  and  on  mining  and 
countermining. 

Electricity,  as  regards  its  application  as  a  motor,  or  its  use  for 
lighting  or  firing  purposes. 

Chemistry,  as  applicable  to  the  correct  understanding  of  the  com- 
ponents of  explosives. 

The  mode  of  manufacture,  handling,  storing,  and  the  preservation 
of  explosives,  as  well  as  their  uses  in  warfare. 

Submarine  diving  is  also  taught,  as  are  also  the  use  of  the  electric 
search  light  and  the  manufacture  of  electric  and  other  fuzes. 

The  course  is  very  complete,  and  experiments  in  electricity  of  the 
most  comprehensive  character  are  carried  out,  so  much  so  as  to 
excite  the  warm  commendations  of  officers  abroad.  Frequent  experi- 
ments are  made  in  the  use  of  the  weapons  in  our  possession,  and  new 
inventions  are  often  tested  at  the  Station.  It  has  been  thought  that 
the  time  allowed  for  the  course  there  might  be  extended,  and  there 
exists  a  question  as  to  the  expediency  of  establishing  a  certificate  of 
proficiency,  following,  we  suppose,  the  same  general  plan  adopted  in 
the  English  Navy. 

In  the  same  harbor,  though  having  no  connection  with  the  Torpedo 
School,  the  Naval  War  College  is  located,  and  it  has  been  the  custom 
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to  send  officers  from  the  Torpedo  School,  on  the  completion  of  that 
course,  to  the  War  College  to  attend  the  lectures  there.  While  the 
one  course  is  not  intended  to  supplement  the  other,  it  is  possible,  as 
time  goes  on,  that  the  War  College  may  have  a  branch  for  the  study 
of  torpedo  boat  tactics,  which  is  not  necessarily  included  in  the  studies 
of  a  school  of  technique. 

The  instruction  at  the  School,  as  far  as  it  goes,  is  all  that  can  be 
desired,  but  it  is  only  an  introduction  after  all,  so  far  as  the  practical 
handling  of  torpedoes  and  torpedo  boats  goes,  remembering  all  the 
time  that  we  have  in  our  mind's  eye  the  ideal  torpedo  and  the  new 
boats  of  the  ist  and  2d  class.  The  torpedo  boats  and  torpedoes 
will  doubtless  be  at  Newport  for  the  purposes  of  drill,  practice,  and 
illustration ;  but  it  will  not  be  sufficient  that  officers  should  have  seeti 
the  torpedo  fired,  or  have  been  out  on  a  trial  trip  on  several  occasions 
in  the  boats.  The  officers  and  men  of  the  torpedo  corps  must  have 
ample  opportunities  to  learn  to  know  their  weapons.  We  quote  a  well 
known  English  authority  as  conveying  the  idea  before  us  most  clearly : 
"  One  thing  is  certain,  that  the  efficiency  of  a  torpedo  boat  mainly 
depends  on  the  amount  of  practice  and  experience  the  crew  have  had 
in  her.  A  nation  with  no  boats  to  practice  with  in  time  of  peace  will 
find  but  little  value  in  the  few  she  may  hurriedly  get  together  in  time 
of  war."  Pending  the  arrival  of  the  torpedoes  and  torpedo  boats  on 
the  scene,  the  officers  and  men  should  practice  in  mining  and  counter- 
mining ;  in  the  use  of  the  spar  torpedo ;  in  the  study  of  the  coasts  and 
harbors ;  in  the  construction  of  torpedo  charts  on  which  all  good 
defensive  points  on  the  coast  will  be  laid  down,  together  with  the 
location  of  the  mine  fields  and  proposed  ingress  and  egress  channels, 
taken  from  the  engineer's  charts ;  in  the  establishment  of  depots  for 
torpedo  material,  and  in  constructing  a  series  of  torpedo  magazines ; 
and  in  the  use  of  the  search  light,  and  the  electric  light  below  water. 

It  may  be  stated  that  while  it  is  conceded  that  mining  will 
necessarily  be  under  control  of  the  army  where  regular  fields  are 
laid  under  the  fort's  protection,  still  many  cases  may  arise  where  a 
knowledge  of  the  subject  of  mining  will  be  called  into  play,  as  for 
instance  when  it  may  become  necessary  to  protect  a  squadron  lying 
in  some  harbor  of  refuge  unprotected  by  fortifications  and  menaced 
by  the  torpedo  attacks  of  a  hostile  fleet  As  to  countermining,  it 
will  necessarily  be  a  part  of  the  education  of  the  torpedo  corps  as 
well  as  of  the  Navy,  as  it  will  fall  to  them  very  often  to  force  a  pas- 
sage and  clear  a  way  through  mine  fields.     It  is  not  part  of  our  plan 
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to  get  together  a  party  of  officers  and  men  in  or  near  a  port  whose 
duties  will  be  performed  in  a  perfunctory  manner  and  where  occa- 
sional drills  may  be  had  to  **  cover  the  order";  but  it  is  supposed 
that  the  officer  will  have  the  perfecting  of  his  men  at  heart,  and  will 
do  all  that  lies  in  his  power  to  keep  up  the  interest  in  the  work. 
Steam  launches  should  be  furnished  as  soon  as  the  men  are  detailed, 
and  exercises  had  against  stationary  and  floating  targets.  The  men 
would  attain  great  proficiency  and  some  new  points  would  certainly 
be  brought  out.  Practice  as  divers  in  submarine  work  should  be 
had,  and  to  this  end  each  station  should  have  the  complete  appa- 
ratus. Frequent  excursions  should  be  made  in  suitable  weather  for 
the  exploration  of  every  inlet,  creek,  or  inside  passage  until  such 
familiarity  was  acquired  that  use  might  be  made  of  this  knowledge 
on  the  darkest  night.  When  the  boats  and  torpedoes  do  come  into 
the  hands  of  the  men,  they  should  be  put  to  every  possible  test,  and 
again  it  is  suggested  that  these  tests,  going  forward  in  the  different 
ports,  would  develop  new  points  of  great  value.  Neither  the  boats 
nor  the  torpedoes  can  be  laid  up  to  be  "  called  for"  when  war  begins. 
Admiral  Boys,  R.  N.,  in  speaking  of  the  Whitehead,  in  a  discussion 
before  the  United  Service  Institution,  says :  "  We  are  told  that  it  is 
a  very  simple  weapon  and  wants  but  litde  attention ;  my  experience 
of  it  was  that  it  was  a  very  complicated  weapon  and  required  the 
greatest  attention ;  .  .  . .  that  to  make  the  *  Whitehead  *  torpedo  a 
success  and  keep  it  in  complete  order  you  must  love  it,  you  must  be 
always  at  it,  inspecting  it  and  cleaning  it ;  it  must  not  have  the  least 
detail  or  particle  out  of  order."  What  is  said  here  of  the  Whitehead 
will  doubtless  apply  with  equal  force  to  any  other  torpedo.  In  the 
attack  upon  the  Hecla,  in  Portland,  England,  the  lecturer.  Com- 
mander Gallway,  R.  N.,  states,  after  detailing  the  number  of  hits : 
"In  this  case  we  had  experienced  lieutenants  in  every  boat,  each 
officer  having  had  a  month's  constant  practice  in  the  boat  under  his 
charge."  Captain  Fitzgerald,  R.  N.,  already  quoted,  said  in  this 
discussion:   "They  are  most  complicated  weapons;  not  only  the 

torpedoes,  but  the  boats  themselves Anybody  might  be  told 

away  to  go  and  attack  an  enemy ;  it  is  a  thing  that  requires  immense 
practice.  I  am  told  if  you  put  the  engines  on  to  full  speed  she  jumps 
from  under  you  like  a  horse,  and  it  requires  a  great  deal  of  practice 
to  be  able  to  sit  her,  let  alone  work  her."  Again,  Captain  Harris, 
R.  N.,  in  his  very  able  paper,  says:  "  It  is  a  great  mistake  to  suppose 
that  a  lieutenant  taken  from  the  bridge  of  a  large  ship  and  placed  in 
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charge  of  a  swift  torpedo  boat  will  at  first  be.  able  to  make  efficient 
use  of  her.  Not  only  must  he  have  time  to  get  used  to  the  pecu- 
liarities of  these  boats,  their  rapid  loss  of  way  when  stopped,  the 
quickness  with  which  they  acquire  a  high  speed  when  the  engines 
are  started,  but  he  must  have  time  to  overcome  the  strange  sense  of 

lowness  in  the  water To  conduct  a  flotilla  of  torpedo  boats  to 

the  attack  of  ships  is  in  itself  an  education ;  there  are  fifty  wrinkles 
and  dodges  that  will  suggest  themselves  to  a  clever  officer  when 
practiced  in  making  such  attacks  which  he  would  never  have  dreamed 
of  without." 

Pages  of  similar  extracts  might  be  quoted,  but  these  are  sufficient 
to  show  that  the  opinions  of  those  who  are  most  familiar  with  the 
workings  of  the  new  arms  point  to  the  necessity  of  constant  care  and 
practice ;  and  it  is  deemed  therefore  of  the  very  first  importance  to 
practice  on  every  possible  occasion  and  under  every  possible  con- 
dition of  the  weather.  As  an  instance  of  the  class  of  practice  referred 
to  we  would  cite  the  following :  The  German  Government  telegraphs 
to  Wilhelmshavn :  "A  squadron  in  the  North  Sea  is  coming  down  to 
attack  you,  defend  yourselves."  The  squadron  came.  It  was  a 
rainy,  storming  night.  They  anchored  some  distance  from  the  shore, 
and  the  Admiral,  feeling  sure  that  torpedo  boats  would  never  venture 
out,  turned  in  to  get  his  needed  rest,  having  given  no  orders  of  a 
special  nature.  That  night  the  torpedo  boats  were  in  the  middle  of 
the  fleet  and  could  have  wrought  great  destruction. 

It  may  be  remarked  that  we  have  made  no  suggestions  as  to  the 
sending  of  torpedo-men  as  instructors  to  our  ships.  Our  experience 
with  seaman  instructors  does  not  warrant  the  serious  contemplation 
of  such  a  plan.  It  is  said  to  work  well  in  the  English  Navy,  and 
instructors  in  the  various  drills  are  drawn  from  the  better  class  of  men 
who  are  specially  rated  for  the  purpose.  The  complex  character 
of  the  crews  of  American  ships  precludes  the  advisability  of  making 
the  trial  even.  There  are  plenty  of  officers  to  do  the  instruction.  In 
closing  this  part  of  the  discussion  we  can  only  repeat  that  the  instruc- 
tion now  imparted  at  the  Torpedo  School  is  as  complete  as  in  the 
nature  of  things  is  possible.  It  has  been  often  said  of  the  colleges  for 
civilians,  and  of  the  Naval  Academy  for  officers,  that  they  serve  only 
to  prepare  one  for  further  study,  if  great  success  is  to  be  attained.  So 
with  the  Torpedo  School,  it  lays  the  groundwork  and  prepares  us 
for  further  study  in  one  branch  of  the  complex  science  of  modem 
warfare.  After  theories  are  learned  let  us  have  plenty  of  intelligent 
practice  as  the  best  instruction. 
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IV. 

THE  TACTICS  TO  BE  EMPLOYED  IN  OFFENSIVE  AND 

DEFENSIVE  WARFARE. 

Offensive  Warfare. 

Before  proceeding  to  the  consideration  of  the  torpedo  and'torpedo 
boats  as  engaged  in  warfare  either  offensive  or  defensive,  we  desire 
to  free  the  discussion  of  some  weights  which  bear  too  heavily  upon 
the  just  consideration  of  the  subject.  So  much  stress  is  laid  by  many 
writers  on  the  terrible  effects  of  rapid  fire  and  machine  guns  that  no 
consideration  of  torpedo  boats  is  ever  had  without  finding  this  "  lion 
in  the  path."  Reference  has  already  been  made  in  a  general  way  to 
this  subject,  but  we  shall  now  particularize  by  giving  a  few  instances  to 
the  point.  "  Experiments  carried  out  in  England  by  firing  at  models 
of  torpedo  boats  show  the  number  of  hits  that  may  be  made  by  an 
approaching  ship.  In  these  experiments  the  mean  result  of  six  runs 
showed  that  the  mean  number  of  hits  made  from  a  ship  steaming  at 
6  knots,  when  firing  at  a  stationary  target,  was  16  per  minute  from  a 
Nordenfelt  gun,  and  6  per  minute  from  the  Hotchkiss  revolver  can- 
non. The  guns  had  the  advantage  of  continuing  the  firing  up  to  100 
yards,  and  the  observers  who  were  stationed  near  the  target  remarked 
that  all  the  shot  that  were  fired  under  300  yards  struck  the  boat"* 

This  is  the  most  favorable  showing  ever  made  for  these  guns,  to 
my  knowledge  ;  but  for  the  sake  of  argument  let  us  suppose  that  a 
torpedo  boat  is  approaching  this  vessel  at  a  high  speed,  say  20  knots 
per  hour.  How  long  will  she  be  in  the  dangerous  zone  ?  30  seconds 
if  we  extend  the  zone  to  1000  yards,  and  only  15  seconds  if  we 
approach  a  more  reasonable  distance.  In  30  seconds  she  will  have 
received,  by  the  above  showing,  8  shots  from  the  Nordenfelt  and  3 
from  the  Hotchkiss.  At  500  yards,  that  is,  from  500  yards  circle  to 
alongside,  15  seconds,  she  would  have  received  half  that  number. 
This  is  a  supposititious  case  in  which  everything  is  conceded  to  the 
gun.  Let  us  turn  from  this  most  favorable  result  for  the  gun  to 
another  view  of  the  matter.  One  night  while  in  the  river  Min  a 
boat  was  discovered  approaching  the  French  fleet ;  what  her  charac- 
ter was  is  not  stated,  but  the  electric  lights  were  brought  to  bear  and 
the  fire  of  the  whole  of  the  Hotchkiss  guns  from  four  ships  was 
directed  at  the  boat     In  the  end  they  had  to  send  steam  launches 

*  Commander  Gallway,  K.  N. 
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to  brings  her  alongside,  and  they  then  found  that  she  was  not  even  hit. 
Comment  here  is  unnecessary,  except  to  call  attention  to  the  fact  that 
the  French  gunners  are  generally  well  trained.  Now  it  has  been 
asserted  that  the  machine-gun  fire  directed  from  the  tops  of  the  ships 
drove  the  cannoneers  from  their  guns  in  forts  Ada  and  Pharos 
during  the  bombardment  of  Alexandria,  but  a  critical  examination 
after  the  battle  showed  but  a  meagre  number  of  bullet-hit  marks  on 
the  guns  or  carriages,  the  number  being  less  than  ten. 

Many  other  cases  could  be  cited  pro  and  con,  but  we  will  content 
ourselves  by  the  results  of  target  practice  on  an  extensive  scale,  made 
very  recently  at  Newport,  R.  I.,  under  the  intelligent  supervision 
of  the  fleet  gunnery  officer  of  the  North  Atlantic  Squadron.  The 
Hotchkiss  and  machine  guns  were  fired  frotn  moderately  unsteady 
platforms  at  stationary  targets.  The  results  were  highly  unsatisfac- 
tory ;  so  much  so  that  we  refrain  from  giving  exact  figures.  These 
guns  were  fired  by  men  who  were  to  a  reasonable  degree  familiar 
with  them,  and  under  direction  of  officers  who  knew  what  they  were 
about.  There  is  no  disposition  to  decry  the  usefulness  of  these  g^ns, 
but  we  are  seeking  to  strip  them  of  the  exaggerations  which  always 
accompany  them,  and  we  would  endeavor  to  show  that  the  torpedo 
boat  may  have  some  chance  for  life,  before  we  attempt  to  touch  the 
subject  of  tactics.  The  other  bugbear  which  torpedo  boats  are  to 
contend  with  is  the  electric  light.  We  have  shown  in  another  place 
that  the  use  of  the  electric  light  before  the  boats  are  discovered  has 
objectionable  features.  Let  us  quote  from  an  officer  upon  whom 
we  have  already  drawn.  "  I  myself  saw  last  summer  (1884)  a  fleet 
of  six  second-class  boats  get  within  50  yards  of  the  flagship  of  the 
Channel  Fleet  before  being  discovered,  although  six  electric  lights 
were  employed  in  searching  around  iliefleet^^ 

During  the  recent  night  attacks  on  the  Atlanta  in  Newport 
harbor,  by  boats  carrying  the  spar  torpedo,  it  was  very  noticeable 
with  what  distinctness  the  white  boats  were  shown  up  by  the  electric 
light.  In  a  later  attack  made  upon  the  Dolphin  several  boat  officers 
had  taken  the  precaution  to  cover  the  bows  of  their  boats  with  tarpau- 
lins, and  the  diflerence  between  them  and  the  all  white  boats  was 
very  marked  when  in  the  rays  of  the  light. 

It  is  to  be  hoped  that  these  exercises  may  not  be  used  as  an  argu- 
ment against  the  probable  success  of  a  night  torpedo  attack,  for  the 
conditions  of  those  attacks  could  hardly  exist  in  modem  war&re.  In 
the  first  place,  the  Atlanta,  having  shifted  her  anchorage,  proceeded 
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to  use  her  electric  light  lon^  before  the  time  of  the  attack.  In  the 
second  place,  there  is  no  room  for  comparison  between  white  ships* 
boats,  which  were  with  but  few  exceptions  the  old  time  noisy  wooden 
launches  and  a  lot  of  pulling  boats,  and  the  noiseless  torpedo  boat 
rushing  through  the  water  at  a  speed  of  at  least  18  knots,  armed  with 
a  torpedo  good  for  a  400  yard  range.  In  the  subsequent  discussion 
of  this  attack  the  opinion  was  freely  expressed  that  six  modern  tor- 
pedo boats  would  have  left  nothing  of  the  Atlanta.  In  considering 
this  subject  of  the  search  light  it  must  not  be  forgotten  that  a  fog, 
even  a  slight  one,  will  do  much  towards  neutralizing  the  power,  or 
effect  rather,  of  the  light.     Smoke  will  have  the  same  effect. 

In  all  operations  the  torpedo  boats  may  be  regarded  as  the  cavalry 
of  the  Navy,  to  be  in  advance,  or  on  either  wing  of  a  fleet  at  sea,  or 
dispersed  inshore,  and  outside  of  a  fleet  at  anchor ;  ready  at  all  times 
to  give  timely  notice  of  the  approach  of  an  enemy ;  to  carry 
despatches  to  a  distant  part  of  the  fleet ;  to  surround  and  destroy  or 
capture  a  crippled  foe  and  to  pursue  a  fleeing  one ;  to  cut  off  supply 
ships  and  detached  vessels ;  and  besides  this  they  may  be  sent  on 
distant  expeditions,  or  called  upon  to  meet  a  similar  body  in  almost 
hand  to  hand  conflict.  In  all  considerations  of  torpedo  boats  in  con- 
nection with  the  fleet  we  refer  solely  to  the  ist  class  sea-going  boat. 
Small  fleets  of  these  boats  are  now  organized  under  some  flags,  and 
we  need  not  be  surprised  if  the  battles  of  the  galley  period  be  repro- 
duced, as  to  the  numbers  of  boats  engaged  and  the  tactics  adopted. 

The  success  of  a  torpedo  attack  will  depend  largely  upon  the 
number  of  boats  which  can  be  brought  to  deliver  it  simultaneously. 
Eight  has  been  stated  as  the  greatest  number  that  can  be  kept 
together  at  night.  In  approaching  an  enemy  the  boats  will  maintain 
slow  speed  (because  it  is  known  that  they  can  be  heard  much  farther 
when  moving  rapidly  than  when  going  slow)  until  discovered  or  they 
get  near  enough  to  discharge  their  torpedoes.  When  discovered 
they  must  dash  ahead  at  full  speed.  The  commander  is  supposed 
to  hold  his  boats  well  in  hand  up  to  the  moment  of  the  charge, 
after  which  each  boat  must  act  for  itself,  returning,  if  possible,  to  a 
pre-arranged  rendezvous.  In  the  attack  upon  a  single  ship,  if  at 
anchor,  several  methods  have  been  suggested  which  we  will  quote. 
"  In  December,  1885,  Capt.  Dubuzof  discusses  some  plans  of  attack 
of  a  Capt.  Azarof  which  differ  from  the  Russian  official  torpedo 
manual.  The  manual  adopts  18  boats  in  two  lines  as  a  squadron, 
and  directs  that  each  line  should  form  three  lines  abreast,  endeavor- 


5^4 


PRIZE  ESSAY   FOR    1 888. 


ing  to  get  abeam  of  the  ship  to  be  attacked,  and  then  all  bear  down 
together.    (Fig.  i.) 

Under  the  circumstances  shown  in  Fig.  i,  each  line  of  boats  will  be 
in  danger  of  being  enfiladed  by  ship's  fire. 


Fig.  I. 

Captain  Azarofs  scheme  consists  in  dividing  the  two  divisions  into 
four  squadrons  of  four  boats  each.  The  boats  are  to  try  and  form 
about  the  same  distance  from  the  ship,  and  attack  from  four  quarters 
of  the  imaginary  circle  surrounding  the  ship  (Fig.  2).  It  would  be 
difficult  to  make  the  attack  at  the  same  time,  as  the  distance  between 
the  squadrons  of  boats  would  be  too  great,  and  signalling  cannot  be 
done."  A  dark  night,  fog,  or  a  dense  smoke  would  be  necessary  for 
this  evolution.  Captain  Harris,  R.  N.,  suggests  the  plan  given  below 
for  an  attack  by  day  of  ten  torpedo  boats  on  a  ship. 

"At  a  preconcerted  signal  these  boats  are  to  turn  and  rush  at  the 
ship.  In  ordinary  weather  they  would  be  within  easy  torpedo  range 
in  six  minutes,  which  is  but  a  short  time  in  which  to  destroy  ien 
torpedo  boats." 

We  would  suggest  that  the  attack  be  made  from  nearly  ahead  or 
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astern,  if  the  vessel  be  at  anchor,  and  that  a  number  of  boats  be  held 
in  reserve  to  make  another  attack,  if  necessary,  before  the  excitement 
caused  by  the  first  wore  off  and  before  quiet  and  order  were  restored. 


We  would  suggest  somewhat  the  same  tactics  in  attacking  booms 
or  a  number  of  ironclads.  If  the  ships  be  protected  by  a  net  or 
booms,  the  flotilla  having  approached  to  within  safe  distance,  the 
commanding  officer  should  detail  a  number  of  boats  to  make  the 
attack,  and  he  should  wait  until  the  mel6e  was  at  its  height,  when  he 
should  approach  with  great  speed  and  make  an  entirely  distinct 
attack.  The  first  attack  will  always  develop  the  position  of  the  search 
lights,  and  these  he  will  assign  to  one  or  two  boats  in  reserve  whose 
whole  duty  will  be  to  put  the  lights  out  of  action.  Let  it  be  remem- 
bered that  the  new  torpedo  boats  will  all  carry  guns  sufficientiy 
heavy  to  effect  that,  and  armed  as  they  now  are  with  many  machine 
guns,  they  will  be  able  to  drive  all  people  off  decks  and  away  from 
the  rapid-fire  guns ;  at  least  they  can  do  as  much  with  their  machine 
guns  as  the  big  ship  can  with  hers.  Loss  of  life  will  doubtless 
follow,  and  the  loss  of  some  of  the  attacking  boats,  but  no  ship's 
company  will  maintain  their  composure  under  repeated  attacks.  It 
is  not  possible  to  believe  that  human  beings  can  be  kept  at  the  machine 
guns  after  a  series  of  explosions  of  torpedoes. 

For  a  moment  we  have  lost  sight  of  the  boom  or  net,  but  following 
the  same  line  of  tactics  in  the  attack,  we  would  send  the  boat  whose 
machinery,  boilers,  and  men  were  best  protected,  with  orders  to  destroy 
the  net,  and  it  is  on  just  such  an  occasion  as  this  that  we  want  a  spar 
attached  to  our  torpedo  boat ;  a  heavy  charge  of  gun-cotton  borne  at 
the  end  of  a  spar  would  do  this  kind  of  work.  One  good  torpedo 
exploded  against  the  net  will  tear  a  hole  sufficiently  wide  to  admit  the 
entrance  of  a  second  torpedo. 

If  torpedo  attacks  are  to  be  attended  with  great  success  the  risks 
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must  not  be  too  closely  weighed,  and  much  will  depend  on  dash. 
While  it  may  be  true  that  as  a  general  thing  the  torpedo  boat  will  be 
regarded  somewhat  in  the  light  of  a  skirmisher,  it  is  also  not  at  all 
improbable  that  they  will  be  massed  and  take  part,  either  in  general 
engagements  or  as  a  flotilla  opposed  to  a  similar  body  of  the  enemy's 
boats.  Torpedo  boats  have  attained  such  a  size — now  carrying 
machine  and  rapid-fire  guns,  and  in  some  cases  a  respectable  sized 
breech -loading  rifle — that  they  become  in  reality  small  men-of- 
war. 

Whole  pages  could  be  written  setting  forth  the  various  tactical 
manoeuvres  possible  to  any  fleet  of  steam  vessels,  all  very  well  as  a 
parade  and  duly  executed  as  per  signal;  but  if  two  squadrons  or 
flotillas  of  torpedo  boats  approach  each  other  to  do  battle,  the 
"  charge  through "  will  probably  be  the  general  rule,  delivering 
machine  gun  and  rapid  gun  fire  in  passing,  and  perhaps  ramming  if 
opportunity  is  afforded.  The  firing  of  torpedoes  will  take  place  per- 
haps when  at  about  300  or  400  yards  distant,  but  in  the  m616e  which 
must  inevitably  follow  it  will  be  difficult  to  distinguish  friend  from 
foe.  It  will  then  be  unwise  to  fire  the  torpedoes ;  the  targets  pre- 
sented are  small  and  easily  missed,  and  as  most  of  the  boats  are  of 
light  draft,  the  torpedo  will  pass  under  them  and  as  likely  as  not 
bring  up  against  a  friend.  Having  charged  through,  there  should 
be  an  immediate  reforming  for  a  renewal  of  the  charge.  The 
details  of  this  formation  should  have  been  arranged  long  beforehand, 
as  should  all  orders  for  the  performance  of  certain  manoeuvres  in 
certain  contingencies.  Signalling  cannot  be  depended  upon,  and 
commanders  of  torpedo  flotillas  should,  and  perhaps  will,  have  some 
agreement  with  the  officers  in  command  of  the  boats,  that  in  the 
event  of  being  attacked  in  certain  formations  each  individual  is  to 
do  the  same  thing  under  all  circumstances.  Take  this  matter  of 
"  charging  through  "  an  enemy's  squadron,  for  example.  Let  us 
suppose  that  A  has  instructed  his  officers  that  always  under  such 
circumstances  the  survivors  will,  as  soon  as  well  clear  of  the  enemy, 
come  about,  using,  say,  starboard  helm,  and  reform  bows  toward  the 
enemy;  let  it  be  supposed  that  B  has  made  no  such  agreement,  but 
depends  upon  his  ability  to  signal  or  transmit  orders,  then  we  will 
have  some  such  state  of  affairs  as  is  represented  in  Fig.  4,  where  we 
find  A  at  A'  in  good  order,  ready  to  charge  again,  while  B*s 
squadron  will  be  scattered  and  in  disorder. 

For  a  good  formation  for  attack  we  perhaps  cannot  do  much 
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better  than  study  the  old  Venetian  "  half  moon,"  used  with  so  much 
success  by  them  when  their  alleys  decided  many  a  hard  fought 
battle.     Care  must,  however,  be  taken  with  the  wings. 


i  Wiiijliiil)  . 


We  shall  now  give  a  case  of  two  flotillas  approaching  (Fig.  5). 
A  is  in  "  half  moon  "  formation  ;  B  advancing  in  two  lines  abreast. 
A  stands  on,  and  his  orders  are  that  when  the  leading  line  of  B  shall 
be  abeam  of  his  (j4's)  wing  ships  (Nos.  i,  2,  3,  13,  14  and  15),  they 
shall  wheel  and  attack  B  on  the  flanks,  while  the  main  body  con- 
tinues on  to  the  direct  attack. 


J.^„fV 


^, 


If  a  fleet  of  torpedo  boats  be  ordered  to  attack  an  enemy's  iron- 
clads, a  time  should  be  chosen  when  information  has  reached  us  that 
their  boats  have  been  diverted  to  some  distant  duty.  This  attack 
should  be  made  on  a  flank  ship  or  one  out  of  the  line  (Pig.  6).    If  it 
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be  known  that  our  movements  are  under  observation,  a  detachment 
should  be  sent  in  a  direction  opposite  that  to  be  taken  later  on  by 
the  real  attacking  party.  This  detachment  will  be  ordered  to  appear 
as  a  reserve  later  on,  and  will  form  the  "  second  attack." 

It  would  of  course  be  better  if  the  flotilla  could  be  divided  into  two 
squadrons  to  fall  upon  the  two  flanks  simultaneously,  having  a  few 
strong  boats  in  reserve.  We  do  not  advocate,  however,  putting 
dependence  on  the  "  simultaneous  attack."  Great  distances  must  be 
traversed,  and  many  accidents  may  occur  to  prevent  simultaneous 
action.  All  will  depend  upon  the  celerity  with  which  the  blow  is 
delivered,  and  the  sudden  and  unexpected  repetitjon  of  the  attack,  if 
found  necessary,  delivered  by  fresh  boats ;  hence  our  desire  to  hold 
some  boats  in  reserve,  out  of  sight  if  possible.  In  these  suggestions 
we  have  not  considered  the  small  torpedo  boats  at  all.  They  arc 
reserved  for  defensive  operations  nearer  home.  We  have  under 
consideration  our  proposed  ist  class  torpedo  boat 


y1 


Fig.  7. 

As  to  the  attack  on  a  single  ship  under  way  or  at  anchor,  with  her 
nets  supposed  to  be  rigged  out  in  either  case,  we  think  that  the 
attack  must  be  carried  out  in  some  such  manner  as  follows:  A 
number  of  boats  having  been  told  off*  to  that  duty  will  assemble 
beyond  range. .  Our  real  points  of  attack  will  be,  let  us  say,  the  star- 
board quarter  and  the  port  bow,  and  two  or  three  boats  are  detailed  for 
each  point  of  attack  (Fig.  7).  Those  held  in  reserve  are  to  make  feints 
on  the  ship  from  ahead  and  astern,  rushing  at  her  from  those  points 
and  wheeling  off*  again.  These  will  discharge  their  torpedoes  if  they 
find  an  opportunity,  but  it  is  their  duty  principally  to  distract  and 
divide  the  attention.  The  main  attack  will  keep  the  points  of 
attack  decided  upon  always  in  view,  and  it  is  ordered  that  they 
dischsu-ge,  at  the  given  point  or  near  it,  as  many  torpedoes  as  possi- 
ble, so  that  the  "  nets  "  may  be  beyond  doubt  carried  away. 
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Boats  at  A  and  B  are  to  make  successive  attacks  and  wheel  as 
shown  in  Fig.  7  so  that  they  will  not  be  in  each  other's  way,  and  the 
boats  at  C  Care  to  make  feints  as  explained.  If  the  attack  be  at 
night,  C  C  should  expose  lights,  or  in  some  way  insure  being  seen. 

On  all  occasions  where  torpedo  boats  are  engaged  against  each 
other,  the  one  difficulty  will  be  to  distinguish  our  own  boats  even  in 
daylight,  but  at  night  it  will  be  still  more  difficult.  It  is  suggested 
that  the  boats  be  painted  some  bright  color  which  can  be  easily 
recognized  at  a  glance,  and  which  should  be  known  to  our  people 
jCnd  not  to  the  enemy.  At  night  some  other  mode  must  be  adopted 
to  enable  our  boats  to  be  distinguished  at  once. 

It  will  be  the  duty  of  the  torpedo  boats,  no  doubt,  to  patrol  in- 
shore of  a  squadron  blockading  a  port,  and  to  engage  and  capture 
any  vessel  emerging  from  the  port,  unless  too  powerful  for  them  to 
engage,  whereupon  signals  must  be  made  to  the  squadron. 

Defensive  Warfare. 

In  defensive  warfare  the  torpedo  boat  will  be  mainly  used  for  sorties 
against  the  ships  and  boats  of  a  squadron  operating  on  the  coast 
A  flotilla  of  torpedo  boats  being  in  a  port,  such  portions  as  may  be 
decided  upon  will  be  ordered  for  service  on  a  certain  night  and  they 
will  proceed  to  the  outside  rendezvous.  All  plans  must,  as  far  as  pos- 
sible, be  arranged  in  advance.  For  obvious  reasons  no  signals  can 
be  made.  Being  on  the  offensive,  they  will  adopt  the  tactics  for 
attack.  In  this  expedition  the  greater  number  of  boats  will  be  of  the 
2d  class,  accompanied  by  some  ist  class  boats  as  rallying  points. 

These  boats  will  make  their  sudden  and  sharp  attack  on  an  enemy's 
blockaders  or  supply  vessels,  and  should  at  once  retire  with  all  speed 
to  such  entrances  or  inlets  as  may  have  been  decided  upon  before- 
hand, and  from  which  they  may  return  to  their  home  rendezvous  by 
inside  passages.  Attacks  like  this  should  be  frequent,  and  perhaps 
need  not  be  absolutely  confined  to  nights  that  are  dark  and  foggy. 
The  peculiar  coast  line  of  the  United  States  is  favorable  for  secret  and 
rapid  concentration  by  the  use  of  inside  bays,  lagoons,  sounds,  and 
canals.  Boats  supposed  to  be  blockaded  in  New  York  may  suddenly 
appear  in  numbers  in  Chesapeake  Bay  or  Albemarle  Sound  without 
any  blame  resting  on  the  blockaders,  and  it  is  this  kind  of  warfare 
that  will  call  the  2d  class  boats  into  play  and  will  demonstrate  their 
great  usefulness. 

Sudden  attacks  should  be  made  on  any  and  all  vessels  of  an  enemy 
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approaching  our  coast  or  attempting  to  anchor  anywhere  near  it.  It 
will  always  be  urged  that  the  torpedo  boats  will  be  destroyed ;  so 
some  of  them  will :  lots  of  them  may  be,  perhaps ;  but  the  loss  of  a  few 
inexpensive  and  easily  replaced  torpedo  boats  will  be  of  little  moment 
if  we  destroy  only  one  of  the  battle  ships  of  an  enemy ;  and  even  if 
we  fail  to  destroy  one  ship,  still  the  frequent  repetitions  of  these  attacks 
will  impose  constant  watchfulness  on  the  crews  of  the  enemy's  ships, 
and  finally  so  harass  them  that  they  cannot  remain  on  the  coast  An 
active  officer  having  at  his  command  a  number  of  swift  torpedo  boats 
and  a  complete  knowledge  of  the  coast,  and  having  in  his  employ 
sources  of  obtaining  reliable  information,  would  make  it  very  difficult 
for  an  enemy  to  provision  or  coal  ship  anywhere  near  the  coast. 

Let  us  suppose  an  attempted  blockade  of  New  York.  Of  what 
avail  would  be  the  usual  disposition  of  the  forces  of  an  enemy  ?  of 
what  use  the  usual  electric  light  rays  thrown  on  the  egress  channel, 
or  the  ceaseless  vigilance  of  an  inshore  squadron  of  torpedo  boats  ? 
There  are  many  channels  of  egress  open  for  light  draft  vessels.  What 
will  prevent  us  from  putting  a  lot  of  2d  class  torpedo  boats  on  plat- 
form cars  and  transporting  them  to  New  London,  or,  better  still,  to 
the  inlets  and  bays  of  Long  Island,  which  being  in  connection  with 
the  sea  will  permit  egress  there. 

A  rendezvous  having  been  arranged  at  the  head  of  some  bay,  on  a 
certain  day  or  night,  our  flotilla  sallies  out  and  attacks  the  blockaders  in 
rear  and  on  the  flanks.  It  is  quite  within  the  possibilities  that  a  number 
of  ist  class  torpedo  boats  having  made  rendezvous  at  Charleston, 
S.  C,  or  Hampton  Roads,  will  have  been  ordered  to  make  an  attack 
some  time  during  this  very  night  from  the  other  side.  There  seems 
to  be  no  room  for  doubt  as  to  the  expediency  of  maintaining  a  large 
number  of  the  2d  class  boats  in  every  port  for  the  defense  of  the  coast. 
These  under  the  shelter  of  a  few  strong  ist  class  boats  will  keep  the 
enemy  on  the  alert,  to  say  the  least.  The  possession  of  a  number  of 
the  larger  boats  will  have  a  tendency  to  render  convoys  necessary, 
and  would  thereby  divert  a  certain  number  of  fighting  ships  fi-om  the 
active  operations  on  the  coast.  It  will  be  said  that  the  merchant 
steamer  will  be  armed,  or  that  any  ordinary  cruiser  may  do  convoy 
duty ;  but  there  will  be  required  a  very  good  ship  to  do  battle  with 
the  torpedo  boat  as  now  proposed,  with  her  great  speed  and  pro- 
tection and  respectable  armament. 

But  little  reference  has  been  made  to  the  matters  of  harbor  defense, 
mining  and  countermining,  or  spar  torpedo  tactics,  as  we  do  not  under- 
stand that  these  subjects  come  within  the  limits  of  the  papen 
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We  do  not  think  that  we  shall  have,  perhaps  we  shall  never  need, 
the  large  fleets  composed  of  heavy  ironclads,  torpedo  catchers,  tor- 
pedo boats  of  various  classes,  torpedo  depot  ships,  coal  supply  ships, 
and  numerous  other  ships.  We  may  read  seriously  discussed  plans 
of  operations  of  fleets  so  constituted,  numbering  upwards  of  one  hun- 
dred vessels,  in  any  recent  volume  of  the  Proceedings  of  the  Royal 
United  Service  Institution.  Such  an  assemblage  of  vessels  may 
become  necessary  for  England  in  her  possible  wars  in  the  future,  but 
will  hardly  ever  be  necessary  for  us. 

But  a  fleet  of  powerful  vessels  with  the  latest  and  best  torpedo 
outfits,  both  auto-mobile  and  spar  torpedoes,  and  high  powered  guns, 
will  prove  the  best  coast  defense,  supplemented  by  the  fast  sea-going 
torpedo  boats.  It  should  be  only  as  a  last  resort  that  we  should 
contemplate  the  closing  of  our  harbors  and  the  resort  to  submarine 
mines  and  booms  as  a  means  of  defense.  Having  strong  fleets  on 
our  Atlantic  and  Pacific  coasts,  as  well  as  in  the  Gulf  of  Mexico,  they 
would  intercept  and  engage  any  hostile  fleet  that  approached  our 
shores.  If  beaten  or  repulsed  we  must  have  fortified  harbors  to  fall 
back  upon,  and  then  in  the  defense  of  the  immediate  waters  of  the 
harbor  the  2d  class  torpedo  boat  would  play  its  part,  while  some  of 
the  1st  class  boats  might  perhaps  be  detailed  to  create  a  grand  diver- 
sion by  being  sent  to  attack  the  commerce  of  our  enemy  in  the  West 
Indies,  for  instance. 

It  is  rather  a  difficult  task  to  suppose  a  system  of  tactics  applicable 
to  vessels  which  we  only  know  by  reputation  and  with  whose  real 
qualities  we  can  only  become  familiar  after  some  years  of  experience. 

New  inventions  are  coming  up  every  day,  and  it  is  impossible  to 
foresee  where  the  competition  between  the  offensive  and  the  defensive 
will  finally  land  us.  Not  only  is  this  so  in  the  United  States,  but  it 
applies  to  all  the  great  naval  powers  as  well.  The  possibilities  of  the 
dynamite  gun  and  its  shell ;  the  possible  solution  of  the  long  studied 
and  oft  tried  problem  of  submarine  navigation ;  the  uses  to  which 
electricity  may  be  put,  and  the  problem  of  nullifying  the  search  light, — 
all  are  examples  showing  how  greatly  the  inventive  powers  of  man 
are  called  into  play  at  the  present  hour  in  perfecting  engines  of  war. 
It  behooves  us  to  take  the  best,  that  which  the  experience  of  others 
has  proved  to  be  the  best,  and  the  object  kept  before  us  in  this 
paper  has  been  to  outline  what  seems  the  best  of  the  known  and 
approved  weapons.  As  to  other  and  untried  weapons,  it  may  be  as 
well  to  do  as  we  have  done — wait  a  litde. 
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All  writers  on  the  modern  implements  unite  in  this  one  state- 
ment, be  their  opinions  never  so  greatly  at  variance  generally :  "  What 
is  needed  is  the  experience  of  a  great  war  with  the  modem  weapons." 
It  is  after  that  event  that  we  shall  see  many  theories  dropped,  and 
perhaps  some  of  the  old  methods  will  be  found  to  hold  good. 


DISCUSSION. 


NEWPORT    BRANCH. 
June  i,  1888. 
Commander  Thomas  Nklson,  U.  S.  N.,  in  the  chair. 

Lieutenant  Holman. — It  is  due  to  the  essayist,  in  considering  the  paper  that 
has  been  presented  to  us  for  discussion  this  evening,  to  bear  in  mind  the  fact 
that  he  undertook  no  easy  task  in  grappling  a  subject  which  covers  so  wide  a 
field,  in  the  limited  space  allowed  under  the  rules  governing  the  contest  for 
the  prize  of  1S88.  His  feelings,  when  he  found  himself  face  to  face  with  the 
topics  allotted,  must  have  been  akin  to  those  of  the  noted  historian  of  whom 
it  is  related  that,  being  seated  at  dinner  next  to  a  young  lady  who  regarded  it 
her  duty  to  draw  him  out  in  agreeable  discourse,  the  smiling  demancl  was  made, 
**  My  dear  Mr.  Blank,  do  tell  me  the  history  of  the  world !" 

My  first  impulse  is  to  congratulate  the  writer  on  having  brought  together, 
in  such  compact  form,  so  many  items  of  interest ;  my  next,  to  regret  that  it  was 
not  in  his  power  to  expand  certain  ideas  of  which,  under  the  circumstaDces^ 
he  could  give  no  more  than  a  hint.  It  would  be  manifestly  unfair  to  criticise 
adversely  any  omissions,  such  as,  for  instance,  some  of  the  very  important 
requirements  of  torpedoes  and  torpedo  boats ;  or  any  lack  of  details  in  the 
consideration  of  organization,  instruction  and  tactics ;  but  there  are  some  con- 
clusions arrived  at  in  the  essay  which  I  am  not  prepared  to  accept  as  qaite 
correct,  and  I  venture  to  allude  to  a  few  of  them. 

As  to  the  place  assigned  the  torpedo,  compared  with  the  gun  and  the  ram — 
are  we  justified,  as  things  now  stand,  in  conceding  it  to  be  the  most  powerful  of 
the  three  ?  Can  we  give  other  than  theoretical  reasons  for  such  a  preference  ? 
I  must  avow  a  strong  personal  predilection  in  favor  of  the  torpedo,  and  hope 
that  the  essayist  is  right  in  stating  that  we  must  yield  the  first  place  to  it ;  but, 
with  all  my  bias  in  favor  of  the  weapon,  I  shall  want  more  proof  before  I 
consider  the  case  established.  The  record  of  the  gun  is  a  long  one  and  a 
strong  one,  and  the  limit  of  its  destructive  po^^ers  is  not  yet  reached.  Every 
day  brings  us  news  of  some  improvement  made,  some  device  by  which  its 
range,  its  accuracy,  its  ease  of  manipulation,  or  its  rapidity  of  fire  is  increased, 
and  the  time  seems  not  far  away  when  the  use  of  high  explosives  in  projectiles, 
fired  from  ordnance  of  whatever  caliber,  will  be  quite  practicable,  and  the  gun 
will  multiply  its  present  power  many-fold.     It  would  hardly  be  wise  to  prepare 
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our  naval  estimates  to-day  on  the  assamption  that  the  torpedo  is  a  more 
powerful  weapon  than  the  gun.  France  approached  that  danger  not  long  agOi 
but  was  warned  from  it  by  the  earnest  voices  of  her  friends,  who  argued  justly 
that,  while  the  torpedo  is  worthy  of  a  prominent  place  in  preparations  for  war, 
and  while  it  is  a  weapon  of  mighty  possibilities,  it  has,  nevertheless,  not  yet 
been  submitted  to  such  tests,  to  be  had  only  in  actual  battle,  as  are  necessary 
to  prove  its  exact  value.  While  awaiting  these  tests,  let  us  by  all  means  have 
plenty  of  torpedoes,  and  that  at  once  ;  but  let  us,  before  we  cease  to  place  our 
main  reliance  on  the  gun,  follow  the  advice  given  in  nearly  the  last  sentence 
of  the  essay — "wait  a  little." 

It  is  with  pleasure  that  I  notice  first  class  torpedo  boats  advocated  as  those 
essential  for  the  service  of  the  United  States,  with,  however,  somewhat  larger 
dimensions  recommended  than  will  probably  be  needed  to  enable  them  to  keep 
the  sea  and  malce  attacks  in  all  weathers.  A  minimum  length  of  150  feet,  with 
other  corresponding  dimensions,  would  probably  bring  into  our  flotilla  no  boats 
too  small  for  efficient  service  at  all  times.  The  luxury  of  protective  decks  and 
of  relatively  heavy  plating  for  the  conning  towers  in  these  craft  cannot,  I  fear, 
be  indulged  in  beyond  a  very  limited  extent.  There  is  a  loud  call  for  greater 
solidity  in  the  construction  of  torpedo  boats,  a  response  to  which  would  neces- 
sitate giving  to  the  frames  and  bulkheads  and  plates  almost  every  pound  of 
available  spare  weight  without  by  any  means  converting  the  boats  into  minia- 
ture ironclads.  I  see  no  possibility  of  an  extension  of  the  great  contest  of  gun 
vs,  armor  tq  secondary  batteries  and  torpedo  boats.  The  boats  must  not  be 
handicapped,  but  must  rely  almost  entirely  for  immunity  from  damage  by  hos- 
tile fire  on  quickness  of  approach  to  the  attack  and  in  recession  from  it ;  on 
such  concealment  as  can  be  gained  in  darkness,  fog  and  smoke;  on  the  confu- 
sion attendant  on  surprise,  when  surprise  can  be  effected ;  and  on  the  extreme 
difficulty,  certain  to  embarrass  those  attempting  their  repulse,  attending  the 
finding  and  keeping  of  their  range. 

I  am  inclined  to  believe  that  the  suggested  plan  of  having  a  torpedo  depot 
ship  whose  duty  it  should  be  to  visit  the  different  stations  in  succession,  would 
not  meet  the  requirements  of  the  torpedo  service,  for  the  reason  that  there 
very  probably  would  be  causes  interfering  to  prevent  much  needed  visits. 
A  greater  degree  of  independence  would  be  secured  by  attaching  to  each 
division,  to  cruise  and  to  operate  with  it,  a  torpedo  division  ship,  such,  for 
instance,  as  those  recently  built  by  Schichau,  a  description  of  which  may  be 
found  in  the  Marine  Engineer^  June  i,  1887.  These  division  ships  carry  a 
full  outfit  of  stores  and  spare  parts,  and  are  fitted  with  workshops  and  with 
hospital  accommodations.  They  are  designed  to  guide  the  divisions  to  which 
they  are  attached,  and  carry  a  full  outfit  of  torpedoes  and  of  rapid  firing  guns, 
and  would  constitute,  on  the  whole,  a  most  powerful  adjunct  to  the  flotilla. 

In  the  part  of  the  essay  devoted  to  the  Organization  of  the  torpedo  service, 
I  deprecate  two  proposals :  first,  that  which  advocates  the  establishment 
of  the  Torpedo  Corps  virtually  as  a  separate  bureau  ;  and  second,  that  which 
recommends  the  dissociation  of  naval  officers  from  the  corps  to  the  ezteot  set 
forth. 
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The  first  of  these  propositions  is  faulty  in  this,  that  it  is  a  direct  advocacy 
of  di£Eusion  of  authority,  that  fruitful  source  of  weakness  in  the  naval  or  mili- 
tary administration  of  any  nation  subjected  to  its  baleful  influence.  Centraliza- 
tion should  be  our  watchword.  All  things  designed  for  the  accomplishment  of 
a  common  object  should  be  solidly  compacted,  to  the  end  that  they  may  work 
together  without  the  possibility  of  clashing  due  to  conflicting  policies.  Cita- 
tion of  the  growth  and  efficiency  of  the  Signal  Service,  the  Life  Saving  Service, 
and  the  Revenue  Marine  Service,  or  of  any  other  services  whose  chief  duties 
are  of  a  distinct  and  separate  character,  is  no  argument  in  favor  of  an  inde- 
pendent and  separate  management  of  the  Torpedo  Service,  which  must  of  neces- 
sity work  in  harmony  with  and  as  a  part  of  the  entirety  of  our  naval  force 
in  aggressive  as  well  as  in  defensive  warfare.  Why  should  we  try  to  make  ropes 
of  sand  ? 

The  second  proposition  to  which  I  have  taken  particular  exception — that 
looking  to  the  eventual  exclusion  of  naval  officers  from  the  Torpedo  Corps, 
except  in  a  few  leading  positions — would  have  been  passed  by  in  silence  as  a 
harmless  one  (harmless  because  it  can  never  by  any  possibility  be  adopted) 
were  it  not  for  the  unfortunate  statement  that  **  it  is  not  necessary  to  contem- 
plate the  diversion  of  a  large  number  of  officers  from  their  legitimate  duties 
in  order  to  form  this  corps."  What  !  Is  it  possible  that  the  handling  of  the 
naval  weapon  ranked  first  in  the  list  is  a  duty  not  legitimate  for  naval  officers  ? 
Are  we  to  believe  that  "  in  the  event  of  war,  the  calling  in  of  great  numbers 
of  officers  now  on  detached  service  '*  would  necessitate  the  entrusting  of  this 
detached  service  duty,  in  great  part,  to  men  whose  knowledge  of  naval  war- 
fare, not  being  the  sole  aim  of  a  lifetime  of  work,  must  be  comparatively 
limited  ?  Where  would  these  officers  rally,  legitimately,  when  called  from  the 
torpedo  ?     Around  the  gun  ? 

I  hope  the  essayist  will  modify  the  objectionable  phrase,  and  that  he  will 
join  me  in  regarding  as  legitimate  for  naval  officers  all  work  that  naval  officers 
can  do  better  than  other  men.  If  such  work  becomes  too  great  for  the  namber 
allowed  on  our  list  by  law,  the  remedy — an  increase  of  the  list — ^is  easy  for  a 
nation  suffering,  like  ours,  with  the  pleasant  complaint  of  a  plethoric  treasury. 

Commander  G.  W.  Sumner. — Mr,  Chairman  and  GentUmen: — I  have  had 
much  pleasure  and  instruction  from  the  reading  and  consideration  of  the 
very  able  essay  on  torpedoes,  from  the  pen  of  Lieutenant-Commander  Keis- 
inger,  and  while  agreeing  fully  with  many  of  his  statements  and  conclusions, 
I  yet  find  some  instances  in  which  I  am  unable  to  accept,  without  question, 
important  points  which  he  makes  in  his  discussion  of  the  various  branches  of 
his  subject.  In  order  not  to  take  up  too  much  time  and  space,  however,  in 
the  present  general  discussion  of  his  valuable  paper,  I  will  limit  myself  to  a 
few  brief  remarks  upon  some  statements  occurring  in  the  first  three  or  four 
pages  of  the  essay,  as  follows  : 

I.  Pa^e  ^Z^y  par,  2.  *<In  the  group  of  submarine  mines  are  all  *  cases 'or 
<  vessels '  constructed  to  contain  explosive  agents,  which  are  fixed  in  a  certain 
position,  being  retained  there  either  by  dint  of  their  own  weight  or  moored 
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securely  to  the  bottom."  This  definition  of  a  submarine  mine  hardly  seems 
to  cover  such  a  system  as  that  proposed  by  Graydon,  wherein  the  mines  can 
be  run  in  and  out  at  will,  and  in  any  desired  number  and  direction. 

2.  Page  485,  par,  2.  **  Every  one  is  expecting  some  new  discovery  which  will 
revolutionize  all  accepted  tactics  and  render  war  easy."  I  rather  think  that, 
on  the  contrary,  we  shall  all  the  while  find  that  new  discoveries — whatever 
may  be  their  effect  upon  **  all  accepted  tactics  " — will  continually  render  war 
more  complex  and  more  difficult  in  all  its  phases ;  certainly  such  has  been  the 
effect  of  the  introduction  of  great  speed,  of  the  ram,  of  the  torpedo,  of  the 
high-power  gun  and  of  the  rapid-fire  gun.- 

3.  Page  485,  par,  2.  **  Again,  the  more  recent  machine  guns  used  in  the 
Soudan  by  the  English  gave  great  cause  of  complaint"  It  was  the  Boxer 
cartridge,  I  think,  or  defective  ammunition,  which  gave  cause  for  complaint  in 
the  Soudan  engagements,  and  not  any  failures  or  defects  of  the  guns  themselves. 

4.  Page  485, /ar.  3.  **It  is  generally  conceded  that  the  torpedo — automobile, 
self-directing  and  self-firing — will  be  a  most  prominent  factor  in  all  future 
wars."  I  am  scarcely  prepared  to  admit  this,  so  broadly  stated;  it  seems  to 
me  that,  looking  to  the  actual  practical  accomplishments  of  the  automobile 
torpedo  up  to  date,  there  is  some  ground  for  regarding  its  actual  efficiency 
with  a  considerable  degree  of  suspicion,  and  the  danger  to  be  apprehended 
from  it  with  a  slight  degree  of  composure.  Then,  again,  I  am  not  unwilling 
to  concede  that  there  may  be  an  important  future,  bearing  upon  the  torpedo 
problem,  in  the  idea  of  projecting  high  explosives  in  large  masses  through 
the  air,  with  great  force,  high  velocity  and  extreme  accuracy.  To  my  mind 
this  idea  requires  the  most  careful  consideration,  and  I  should  not  be  surprised 
should  it  eventually  lead  to  some  productions  and  results  more  to  be  dreaded 
by  vessels  of  war  than  any  automobile  or  other  torpedo  yet  produced  or 
likely  to  be  produced.  The  moral  influence  of  the  torpedo  is  undoubtedly 
considerable,  but  I  am  inclined  to  think  that  the  moral  influence  of  the  high- 
explosive  gun  is  likely  to  be  much  greater. 

5.  Page  486,  par,  2.  "The  torpedo  has  caused  a  movement  which  fore- 
shadows the  abandonment  of  the  ironclad."  The  days  of  the  ironclad  do  in 
fact  seem  to  be  numbered,  but  I  am  inclined  to  attribute  this  circumstance 
more  to  the  great  development  of  the  power  of  the  gun,  and  to  the  ram,  than 
to  the  danger  to  be  apprehended  from  the  use  of  the  torpedo. 

6.  Page  486,  par  2.  **  There  is  no  consideration  as  to  the  building  of  ships 
of  war,  or  the  fighting  thereof,  into  which  the  possibilities  of  the  destructive 
effects  of  the  torpedo  do  not  enter  and  become  the  greatest  factor,^"*  This,  I 
think,  is  rather  an  erroneous  idea,  and  at  variance  with  all  practice  up  to  the 
present  time.  We  should  not  sacrifice  speed,  handiness,  the  ram,  nor  protec- 
tion from  projectiles,  to  any  scheme  for  mere  protection  against  torpedoes.  And 
I  do  not  agree  with  Captain  Colomb,  R.  N.  (see  par.  4),  when  he  says,  <*  I  think 
the  effect  of  the  torpedo  is  to  push  the  ram  back  almost  if  not  entirely,  for  I 
cannot  conceive  anybody  attacking  with  the  ram  if  he  can  attack  with  the 
torpedo  instead."  I  should  say,  rather,  never  neglect  an  opportunity  to  imm 
— a  sure  thing — for  the  very  uncertain  chance  of  striking  with  a  torpedo.     If 
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yoa  have  reason  to  believe  during  the  charge  that  yoa  are  not  going  to  strike 
a  fair  and  effective  blow  with  the  ram,  then  let  drive  your  torpeda 

7.  Page  486,  par,  4.  **  As  ships  are  now  built,  their  destruction  by  artillery 
fire  will  be  a  most  difficult  operation."  Their  destruction^  yes — but  their  dis- 
ablement  by  projectiles  carrying  very  large  charges  of  high  explosive,  snch  as 
melinite,  etc.,  I  do  not  look  upon  as  being  nearly  such  a  remote  contingency  ; 
indeed,  I  regard  this  as  being  the  contingency  most  likely  to  happen  in  the 
majority  of  cases,  in  daylight  actions  and  engagements ;  certainly  it  will  be  the 
first  method  tried  in  nine  cases  out  of  ten. 

8.  Page  /(&Tt  par,  i.  **  The  torpedo  will  keep  the  ram  at  a  respectful  distance 
and  defy  the  gun."  I  am  quite  willing  to  concede  that  the  torpedo  will  defy 
the  gun,  indeed  it  must  do  so  ever  to  be  effective,  but  that  it  will  keep  the  ram 
at  a  respectful  distance  I  do  not  concede  for  a  moment.  No  cool  commander 
who  sees  an  undoubted  opportunity  to  give  the  coup  de  grace  with  the  ram, 
will  ever  stop  for  an  instant  to  speculate  as  to  the  possibilities  of  being  torpe- 
doed ere  he  reach  bis  mark.  The  possibilities,  as  matters  now  stand,  are  far 
too  great  in  his  own  favor. 

9.  Page  487,  par,  2,  **  To  sum  up  this  comparison  between  the  gun,  the  ram, 
and  the  torpedo,  we  think  the  ^rst  place  belongs  to  the  last  named  weapon." 
I,  on  the  contrary,  would  rate  them  in  this  order :  Gun,  ram,  torpedo^believ- 
ing  that  in  most  engagements  the  bulk  of  the  work  will  fall  to  the  gun ;  the 
greatest  certainty  of  effect,  when  used,  to  the  ram ;  and  to  the  torpedo  will 
remain  to  take  advantage  of  those  special  chances  and  contingencies  which 
are  liable  to  occur  in  any  engagement  in  open  waters.  Undoubtedly  there  yet 
remains  a  great  amount  of  undeveloped  force  in  the  gun,  in  all  calibers  ;  and 
every  addition  to  speed  and  handiness  of  the  vessel  tends  to  enhance  the  value 
of  the  ram. 

10.  Page  487,  par.  2,  **  No  vessel  of  the  new  Navy  should  be  unprovided  with 
aatomobile  torpedoes  and  the  means  of  firing  them  in  any  direction."  I 
fully  concur  in  this  statement  and  trust  that  our  service  will  soon  be  provided 
with  a  pattern  of  this  weapon  much  superior  to  any  now  in  use  abroad,  and 
withal  one  which  is  much  more  simple  in  its  mechanism  and  manipulation. 
The  devising  and  manufacture  of  such  a  machine  does  not  seem  to  be  at  all  an 
impossibility,  or  even  a  very  great  difficulty,  judging  from  the  many  promising 
competitors  which  are  even  now  in  the  field. 

Lieutenant  Hamilton  Hutchins. — There  is  one  point  in  the  essay  that  strikes 
me  as  being  rather  obscure.  The  essayist  speaks  of  defending  a  ship  against 
submarine  boats,  and  proposes  for  the  defense  the  use  of  the  electric  light  under 
water.  The  essayist  does  not  state  to  what  extent  this  defense  is  to  be  carried 
out.  If  the  lights  are  comparatively  close  to  the  ship,  then  there  is  no  time 
for  pointing  the  guns ;  if  these  are  at  a  distance  from  the  ship,  the  farther  away 
they  are  the  greater  the  circle  of  illumination  must  be.  This,  of  coarse,  can  be 
done,  but  it  renders  the  defense  much  more  complicated.  If  any  one  can 
enlighten  me  on  this  point  as  to  what  extent  the  defense  in  this  manner  is  to 
be  carried  out,  I  should  be  very  glad. 
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Commander  Edwin  White. — Mr,  Chairman  and  Gentlemen  : — I  wish  to  call 
attention  to  two  points  in  the  essay : 

I  St.  The  views  expressed  by  the  essayist  relative  to  placing  an  officer  of 
high  rank,  subordinate  only  to  the  Secretary  of  the  Navy,  in  charge  of  all 
matters  relating  to  torpedoes,  I  consider  a  species  of  naval  heresy.  The  effect 
of  this  would  be  to  establish  another  bureau  in  the  Navy  Department.  The 
sentiment  of  the  Navy  is  that  for  some  years  there  has  been  too  much  diffusion 
of  authority.  Everything  in  connection  with  torpedoes  should  be  under  the 
cognizance  of  the  Ordnance  Bureau.  It  would  be  quite  sufficient  for  the  Sec* 
retary  of  the  Navy  to  designate  and  detail  such  officers  for  torpedo  work  as 
circumstances  may  require.  Those  officers  should  not  constitute  a  Torpedo 
Corps,  but  should  go  to  sea  in  their  regular  turn. 

2d.  The  idea  of  introducing  into  the  service  a  new  set  of  officers  of  a  lower 
grade,  termed  ist,  2d  and  3d  Lieutenants,  would  be  unwise.  Those  officers 
would  not  be  naval  officers,  nor  would  they  belong  to  any  branch  of  the 
military  service ;  they  would  be  young  civilians  with  military  titles.  The 
introduction  of  such  a  class  as  accessories  to  an  efficient  torpedo  service  must 
imply  that  the  number  of  officers  in  the  Navy  is  insufficient.  This,  in  face 
of  the  fact  that  thoroughly  educated  young  naval  officers  are  yearly  being 
mustered  out  of  the  service,  is  an  extraordinary  assumption.  The  idea  of 
having  men  not  regularly  enlisted,  but  employed  along  the  coast  as  torpedo 
men,  under  the  direction  of  hermaphrodite  officers,  should  not  be  considered 
seriously.  The  young  seamen  of  the  Navy  can  be  trained  for  work  required  in 
the  manipulation  of  torpedoes,  and  they,  under  the  direction  of  naval  officers, 
should  be  the  chief  reliance. 

In  touching  upon  these  points  I  beg  that  no  one  may  infer  that  I  condemn 
the  essay  as  a  whole.  On  the  contrary,  I  consider  it  a  thoughtful  production, 
and  I  doubt  not  that  its  publication  will  be  beneficial  to  the  service. 

The  Chairman. — Gentlemen: — We  have  listened  with  pleasure  to  your 
comprehensive  and  interesting  remarks  and  criticisms  on  the  Prize  Essay  of 
1888,  and,  personally,  I  agree  in  the  main  with  the  opinions  and  ideas  set  forth. 
I  think,  however,  that  in  judging  of  the  preferences  expressed  and  the  methods 
presented  by  the  essayist  in  treating  his  subject,  we  should  do  so  leniently.  It 
appears  to  me  that  his  language  in  the  early  part  of  the  essay  implies  not  so 
much  his  absolute  faith  in  the  superiority  of  the  Whitehead  torpedo  over  any 
other  weapon,  as  his  belief  that  it  is  the  best  known  and  most  efficient  of  its 
kind  extant,  and  that  its  moral  influence  is  greater  than  that  of  the  ram  or  the 
gun.  Hence  his  leaning  to  this  arm  and  his  recommendation  and  suggestions 
concerning  it,  on  the  general  principle  of  taking  the  best  we  can  get  for  the 
time  being. 

With  reference  to  a  question  asked  by  Lieutenant  Hutchins  as  to  how  the 
electric  illumination  of  the  water  for  the  purpose  of  detecting  approaching 
torpedoes  is  to  be  accomplished,  I  would  say  that  the  essayist  can  probably 
best  answer  the  question  himself.  To  me  it  appears  impracticable,  and  even 
if  possible,  worthless  as  a  means  of  torpedo  defense,  in  so  far  at  least  as 
regards  any  electrical  system  dependent  on  a  ship  afloat. 
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With  regard  to  the  organization  of  a  torpedo  service  on  the  plan  of  the 
essayist,  I  am  inclined  to  protest.  Passing  by  all  minor  details,  I  will  simply 
say  that  in  my  opinion  such  an  establishment  would  at  once  introduce  a  sep- 
arate and  independent  factor  in  the  solution  of  a  war  problem  by  the  military 
commander  present.  The  chief  of  the  torpedo  service  being  subject  only  to 
the  orders  of  the  Secretary  of  the  Navy,  could  at  any  time  seriously  interfere 
with,  if  not  actually  defeat,  the  schemes  of  the  responsible  commander,  by 
refusing,  in  the  absence  of  specific  orders  from  the  Secretary,  to  coH>perate 
with  such  commander  in  his  plans.  In  short,  any  division  of  authority  in 
military  organization  is  reprehensible,  and  should  be  discouraged  by  all  who 
have  the  welfare  of  the  service  at  heart.  The  points  in  the  essay  having  been 
generally  covered  by  the  arguments  of  Lieutenant  Holman  and  other  gentlemen 
present,  I  deem  further  remarks  by  me  unnecessary,  and,  thanking  on  the  part 
of  the  Institute  the  gentlemen  who  have  spoken  this  evening,  I  now  declare 
the  discussion  closed  and  the  meeting  adjourned. 

The  following  remarks,  received  from  some  of  those  who  were 
unable  to  attend  the  meetings,  are,  by  direction  of  the  Board  of 
Control,  here  appended  as  a  part  of  the  discussion : 

Rear-Admiral  E.  Simpson. — It  is  refreshing  to  have  a  subject  like  that  of 
torpedoes,  on  which  we  have  so  much  theorizing,  handled  in  a  thoroughly 
practical  way.  Lieutenant-Commander  Keisinger  has  taken  up  the  subject 
from  the  beginning  and  has  carried  it  through,  even  to  the  tactics  in  the  field 
which  govern  the  use  of  the  finished  weapon,  and  in  each  phase  in  which  it  is 
presented,  the  needs  of  actual  warfare  are  kept  in  view  as  the  standard  to 
which  it  must  be  referred.  I  may  say  in  a  word  that  I  endorse  nearly  all  he 
says  and  approve  his  conclusions  and  recommendations,  but  it  may  be  more 
satisfactory  to  make  a  short  review  of  the  paper,  and  to  indicate  some  points 
where  I  may  differ  in  opinion,  or  on  which  I  think  some  modification  would  be 
advisable. 

The  author  will  not  expect  me  to  yield,  at  this  time  in  the  action,  to  his 
demand  for  first  place,  in  offensive  weapons,  for  the  torpedo.  He  is  a  prac- 
tical seaman  like  myself,  and  he  and  I  both  know  that,  if  we  have  determined 
to  close  with  an  enemy  so  as  to  deliver  the  torpedo  attack  ahead,  we  will  not 
discharge  our  torpedo  without  shortening  speed,  and  even  backing  the  engine 
to  deaden  headway, — we  don't  propose  to  blow  up  our  own  ship.  This  operatioii 
will  be  sufficient  to  disclose  our  intention,  and  every  gun  of  the  enemy,  large 
and  small,  will  be  concentrated  on  the  point  whence  the  torpedo  is  to  be  dis- 
charged. Such  a  searching  fire  will  be  apt  to  frustrate  the  effort.  The  prac- 
tical difficulty  of  delivering  the  fire  shows  that  the  gun  is  the  real  key  to  the 
lock  ;  if  it  is  properly  used,  the  lock  cannot  be  opened.  If,  however,  the  attack 
is  not  frustrated,  there  is  no  limit  to  the  consequences.  There  is  no  doubt  of 
the  superior  destructive  effect  of  the  torpedo  if  successfully  applied;  but,  ship 
against  ship,  the  gun  ought  to  control  and  frustrate  the  torpedo  attack.  Ib  the 
darkness  of  night,  however,  and  where  torpedo  boats  attack  in  numbert,  the 
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chance  is  better ;  but  in  a  conflict  between  two  ships,  much  is  yet  needed  in  the 
method  of  discharging  the  torpedo  before  it  can  be  raised  to  the  same  standard 
as  the  gun.  Until  this  is  perfected,  there  is  very  serious  danger  that  the 
torpedo  may  be  exploded  in  the  hands  of  those  engaged  in  manipulating  it 

As  to  the  character  of  the  torpedo  required,  I  find  the  requisite  qualities  as 
stated  by  the  author  to  be  quite  exhaustive,  and  some  of  the  most  important 
of  them  are  not  possessed  even  by  the  Whitehead,  which  he  correctly  states 
is  the  best  that  has  yet  been  accepted  and  adopted  by  armed  nations.  The 
two  qualities  required  to  which  I  refer,  and  in  which  the  Whitehead  is  defi* 
cient,  are  "  certainty  of  starting  on  course "  and  "  directing  power."  Mr. 
Gabriel  Charmes,  in  his  rather  severe  criticisms  on  the  practice  in  the  French 
Navy,  in  which  he  asserts  that  little  or  no  practical  exercises  are  had  with  the 
torpedo  (Whitehead)  which  has  been  adopted,  alludes  to  the  nervousness 
induced  among  the  operators  by  the  uncertainty  that  the  torpedo  will  start  on 
its  course, — I  cannot  quote  chapter  and  verse,  but  the  allusion  points  to  the 
necessity  of  having  this  quality  well  assured.  Those  familiar  with  the  Howell 
torpedo  know  that  this  is  assured  beyond  peradventure  in  it,  as  the  speeding  up 
of  the  fly-wheel  starts  the  engine  at  its  highest  velocity  before  it  is  launched. 
The  superiority  of  the  Howell  torpedo  is  shown  in  this  as  well  as  in  the  other 
quality  demanded,  viz.  **  directing  power,'*  in  which  the  Whitehead  is  wholly 
deficient,  it  being  as  impossible  for  the  Howell  torpedo  to  depart  from  the 
vertical  plane  of  direction  in  water  as  it  is  for  a  rifle  bullet  to  depart  from  it 
in  air.  However  valuable  it  may  have  been  some  years  ago  for  us  to  possess 
the  Whitehead  torpedo,  the  lapse  of  time  has  made  it  less  necessary,  for  the 
new  torpedo  (the  Howell),  which  is  now  going  through  its  last  experiments  in 
exploitation,  will  soon  assert  itself  as  the  successful  rival,  and  will  take  the 
place  of  the  less  perfect  weapon  which  has  long  held  the  field  alone. 

I  am  glad  that  Lieutenant-Commander  Reisinger  says  a  good  word  for  the 
spar  torpedo,  and  for  a  good  strong  ship's  boat  to  carry  it, — boats  to  be  consid- 
ered as  entirely  apart  from  torpedo  boats  for  coast  and  harbor  defense,  boats 
for  ship  use,  strong  built  for  knock-about  work  as  well  as  for  torpedo  night 
work.  We  are  altogether  too  slow  in  our  development  of  a  ship's  launch  for 
both  these  purposes.  In  going  from  our  old  monstrosities,  with  their  ponderous 
weight  of  hull  and  engines,  the  latter  sounding  to  give  notice  of  approach  as  if 
a  train  of  cars  was  arriving,  we  content  ourselves  by  rushing  to  the  extreme 
of  a  Thornycroft,  a  Yarrow,  or  Herreschoff  floating  feather,  with  nothing  in  the 
world  but  speed  to  recommend  it,  and  which  almost  tumbles  to  pieces  in  hoist- 
ing to  the  davits.  It  is  very  possible  to  construct  good  strong  launches  of 
moderate  weight,  with  light  boilers  and  noiseless  engines,  having  fair  speed, 
enough  for  all  practical  work  with  torpedo  or  otherwise,  and  these  should  be 
supplied  to  all  ships.  This  is  one  of  the  practical  wants  of  not  only  the  pres- 
ent day,  but  of  that  future  day  of  perfections  realized  which  we  look  forward 
to;  and  Lieutenant-Commander  Reisinger's  words  are  spoken  at  a  good  time,  and 
will  bear  referring  to  until  the  needs  of  the  present,  at  least,  are  supplied.  I 
like  his  remarks  about  electric  search  lights  on  board  ship.  I  have  very  serious 
doubts  as  to  their  use  being  altogether  advantageous. 
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The  two  classes  of  torpedo  boats  proposed  seem  to  cover  the  ground,  those 
of  the  second  class  being  for  the  defense  of  coast  and  harbors,  and  capable  of 
transportation.  This  last  point  is  specially  worthy  of  note  when  we  remember 
that  the^  British  Navy  List  shows  a  class  of  gunboats  fitted  to  traverse  the  Cana- 
dian canals,  which  have  been  deepened  to  allow  their  passage  from  the  sea  to 
the  lakes.  A  word  of  caution  is  not  amiss,  in  this  connection,  to  those  who 
have  fo  do  with  the  construction  of  railway  bridges  on  the  roads  to  be  traversed 
while  transporting  boats  and  guns.  A  load  of  lOO  tons  and  upwards  in  a  limited 
length  is  one  that  has  not  been  allowed  for  in  calculations  of  strength  for 
bridges,  and  this  is  a  war  element  that  needs  to  be  looked  to. 

The  first  class  torpedo  boat  will  have  to  be  a  vessel  of  some  size,  capable  of 
accompanying  the  fleet  and  of  keeping  the  sea  for  some  days;  and  I  am 
inclined  to  conclude,  from  late  experiences  at  sea  with  small  torpedo  boats,  that 
the  idea  of  utilizing  them  in  this  way  must  be  abandoned  and  that  battle  ships 
may  be  relieved  from  this  portion  of  their  present  load.  The  battle  ship,  how- 
ever, and  even  the  unarmored  cruiser,  may  utilize  the  torpedo  as  a  part  of  their 
own  batteries  ;  for,  now  that  I  regard  the  adoption  of  the  Howell  torpedo  as  a 
certainty,  I  look  forward  to  the  introduction  of  some  method  of  launching  it, 
such  as  a  submarine  gun,  thus  making  it  available  in  all  ships.  I  wonld 
discard  altogether  the  fire  ahead  with  torpedoes,  for,  having  the  directive  power 
of  the  Howell  torpedo,  it  could  be  launched  from  the  broadside  with  accuracy 
while  passing  an  enemy  at  full  speed,  and  the  danger  of  running  over  your  own 
torpedo  would  be  avoided. 

The  practical  suggestions  for  the  organization  of  a  torpedo  service  for  the 
coast  and  harbors  is  a  very  useful  piece  of  work  done.  We  have  theorised 
for  many  years  on  torpedo  defense,  but  no  plan  for  organizing  a  service  has 
been  taken  up.  The  only  idea  that  I  have  upon  the  subject  that  seems  prac- 
tical in  our  state  of  unpreparedness,  is  to  fit  out  our  harbor  tugs  with  spar 
torpedoes,  and  I  imagine  this  has  suggested  itself  to  many  other  minds  as 
being  the  only  method  in  which  we  could  use  what  we  possess;  I  know  of  no 
matured  plan  that  has  been  submitted  before  the  suggestion  of  Lieutenant- 
Commander  Reisinger.  In  proceeding  to  the  adoption  of  any  plan  it  is  very 
desirable  to  have  a  draft  prepared  as  a  basis ;  it  stops  desultory  talk,  and  the 
subsequent  discussion  has  an  object,  either  to  approve,  dispute,  or  supplement 
what  has  been  suggested.  In  this  case,  the  suggestions  in  this  paper  may 
very  well  be  taken  as  a  draft  of  a  report  submitted  for  consideration  and  im- 
provement. It  is  a  problem  of  some  difficulty  to  solve,  and  there  is  no  donbt 
that  it  should  be  settled  as  soon  as  possible,  as  an  interval  mast  elapse  from 
its  origin  to  the  time  when  it  will  be  in  working  order.  This  is  apparent  from 
the  fact  that  there  are  two  periods  to  be  provided  for,  the  one  introdnctory,  the 
other  the  accomplishment.  During  the  introductory  period,  Lieutenant- 
Commander  Reisinger,  after  placing  the  torpedo  corps  under  a  chief  indepen- 
dent of  all  bureaus,  provides  the  force  from  officers  of  the  Navy  and  from 
the  training  station.  Its  establishment  as  a  permanent  corps  is  a  condition 
precedent  to  inducing  boys  or  young  men  who  have  passed  creditably  through 
the  training  station  course,  to  enlist  for  this  service.     The  officers  will  not 
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be  removed  from  their  regular  duties  in  the  Navy,  but  the  enlisted  men  are  not 
to  be  subject  to  duty  on  board  ship.  All  torpedo  work  on  board  ship  will 
be  carried  on  as  now,  under  the  instruction  of  regular  officers,  graduates  of 
the  torpedo  school ;  and  any  enlisted  men  of  the  Navy  who  during  a  cruise 
may  show  aptitude  for  the  torpedo  service  may  be  induced  to  re-enlist  for  this 
service,  to  which  advantages  of  pay  and  position  will  be  granted ;  grades  for 
promotion  will  be  established,  and  these  may  reach  to  a  commission  in  the 
corps  which  will  entitle  the  bearer  to  the  command  of  a  boat.  The  main 
supervision  will  always  be  held  by  the  Secretary  of  the  Navy,  through  the  Chief 
of  the  Torpedo  Bureau,  and  a  certain  number  of  line  officers  of  the  Navy  will 
be  in  charge  of  the  boats  of  the  districts  into  which  the  whole  coast  will  be 
divided.  The  corps  will  be  regarded  as  is  the  Coast  Guard  in  England,  or  the 
Life  Saving  Service  and  Light-house  Service  on  our  own  coast ;  young  men 
accustomed  to  the  water  will  be  attracted  to  the  service,  and  good  recruits  may 
be  found  native  to  the  stations.  The  pay  must  be  good,  fur  the  requirements 
as  to  personal  character  and  habits  must  be  very  severe,  as  is  proper  in  all 
cases  where  explosives  are  to  be  handled.  It  seems  to  me  that  while  much 
effort  is  being  made  in  other  directions  for  what  is  termed  a  Naval  Reserve, 
we  have  in  Lieutenant-Commander  Keisinger*s  proposition  an  organization 
that  is  in  itself  the  first  and  most  efficient  of  all  navy  reserves ;  it  calls  for  no 
men  from  the  Navy,  and  demands  the  services  of  a  few  only  of  the  regular  officers 
of  the  line. 

I  long  to  see  a  good  Naval  Reserve  established  after  we  have  succeeded  in 
building  up  the  Navy  proper,  but  I  think  the  construction  of  our  new  Navy  is 
as  much  as  we  can  attend  to  in  that  line  at  present.  The  maturing  of  some 
plan  for  providing  for  a  torpedo  defense  of  the  coasts  and  harbors  is,  however, 
a  necessity  that  has  the  first  call,  and  if  action  can  be  infused  into  the  councils 
that  have  this  matter  in  hand,  I  commend  the  prize  essay  of  this  year  as  a  doc- 
ument that  may  well  be  considered  and  studied  for  practical  suggestions. 

If  we  (;an  find  excuses  for  possessing  no  Navy  to  speak  of,  I  suppose  we  may 
be  excusable  for  not  having  provided  for  torpedo  defense  of  the  coast,  inas- 
much as  we  have  no  torpedo.  We  have  neglected  the  era  of  the  Whitehead, 
but  the  Howell  is  appearing  now  at  the  time  when  attention  is  being  called  to 
this  detail  of  defense,  and  with  it  in  our  possession  we  can  construct  our  boats 
to  suit  its  requirements.  The  organization  of  the  Torpedo  Corps  should  go  on 
with  the  introduction  of  the  weapon ;  even  with  both  provided,  there  will  be 
much  time  required  for  practice  to  bring  the  practical  results  to  a  good  standard 
of  efficiency. 

I  make  no  attempt  to  follow  Lieutenant-Commander  Reisinger  into  the  sub- 
ject of  the  Tactics  of  the  Torpedo.  This  is  a  wide  field  and  must  come  up  nat- 
urally  in  considering  the  entire  subject,  as  the  tactics  is  the  application  of  the 
weapon  for  purposes  of  war.  I  rest  with  an  endorsement  of  the  paper,  and 
with  the  hope  that  interest  may  be  taken  in  preparing  for  a  practical  adoption 
of  this  formidable  weapon  for  defense. 

Washington,  D.  C. 

General  Henry  L.  Abbott. — This  able  paper  is  specially  interesting  to 
Army   officers  where  it  treats  of  combined  operations  to  defend  the  coast 
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against  a  naval  attack.  How  this  doty  shall  be  dhrided  to  effect  tlw  laffeat 
resolts  at  the  least  cost,  how  each  arm  of  the  service  shall  be  equipped  to  asp- 
plement  most  perfectly  the  deficiencies  of  the  other,  and  how  the  Joint  dvty 
shall  be  performed  with  the  least  chance  of  friction,  are.  In  my  jadgmoat,qneo- 
tions  second  in  importance  to  no  military  problem  now  demanding  nttctioa 
from  Congress.  These  questions  have  been  discussed  ever  sinee  the  lonnda- 
tion  of  the  Government,  and  sometimes  in  a  partisan  spirit;  b«t  to<^y  brondor 
views  seem  to  prevail,  and  Lieotenant*Commander  Relslnfer  has  given  tbtm 
expression  very  happily. 

Forts  and  submarine  mines  are  quite  suffident  to  doee  Important  ap- 
proaches, but,  like  the  forts  of  an  intrenched  camp^  they  are  onable  to  tkrcatem 
the  enemy  with  offensive  returns.  They  most  be  supplemented  by  rnovaUo 
bodies  in  reserve,  ready  to  sally  out  from  cover  so  soon  as  a  favorabia  oppor* 
t unity  occurs.  A  port  defended  only  by  forts  and  submarine  adaea  anj  bo 
easily  blockaded ;  defended  only  by  a  fleet,  it  may  be  occupied  by  aanpaiior 
naval  force,  whose  chief  object  in  making  the  attack,  perliapa,  baa  bean  to 
destroy  the  ships  of  war  before  they  can  concentrate  with  another  aqnadion. 
Both  land  and  naval  elements  are,  therefore,  indispensable  to  a  pcrlcct 
defense.     What  shall  be  the  duty  of  each  ? 

In  most  of  our  chief  ports  the  topography  permits  the  conatmctlon  o€  ao 
strong  a  barrier  as  to  defy  attack  from  the  water,  and  the  only  qneation  as  to 
how  nearly  this  standard  shall  be  approached  is  one  of  cost.  Heavy  gana  can 
be  mounted  so  cheaply  and  so  permanently  that  we  do  not  take  moch  Intataat  In 
armored  coast  defense  vessels,  which  at  the  best  can  only  reinteoa  the  land 
works  where  they  are  strong,  and  this  at  enormous  outlay.  What  pfOgraaalMS 
been  made  of  late  in  the  much  needed  Sea  Cavalry,  and  how  fax  It  can  ba 
trusted  to  perform  duty  beyond  the  power  of  anything  which  can  be 
on  shore,  are  live  questions  in  our  projects  of  to-day.  For  thla 
look  to  naval  officers,  and  I  may  be  permitted  to  say,  with  the  dUBdanoa 
to  a  non-expert,  that  the  views  as  to  types  and  character  preaentad  b|f  Lionten* 
ant-Commander  Reisinger  seem  to  me  to  be  admirably  well  coi       and* 

With  two  slight  modifications  I  heartily  endorse  his  general  coi       all 
to  coast  defense,  including  the  organization  of  a  Naval  Torpedo  O  en 

any  proper  system  of  submarine  mines  permits  the  safe  paaa        of  i 
vessels,  I  think  that  our  ports  should  be  dosed  against  tha  ci  1 

rather  than  after  a  defeat  has  occurred  upon  the  first  or  ontai      a  |  fOl 
effective,  the  mines  should  be  planted  with  due  deliberation,    i 
enemy  has  closed  in  upon  our  lines,  it  is  necessary  that  ordinary  pKI 
should  be  performed  in  a  manner  to  meet  every  need  of  the « 
the  barrier.     To  form  an  independent  land  organization  anoaip 
upon  the  Mississippi  and  on  the  James  river  during  the  lata  war^  v 
be  a  mistake.    It  would  be  far  better  to  arrange  a  dose  and  con        90 
and  how  this  can  best  be  done  will  demand  the  most  careful  ati 

As  a  matter  of  historical  accuracy  it  may  be  stated  that  the  b 
the  Housatonic,  although  designed  as  a  submarine  craft,  was  uaa<l 
sion  as  a  surface  boat  carrying  a  spar  torpedo.    General  Beaai 
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this  statement  in  Vol.  V.,  Southern  Historical  Society  Papers,  adding  that  he 
refused  permission  to  Lieutenant  Dixon  to  make  the  attempt  under  water  on 
account  of  her  previous  tragic  history.  Another  common  error  (not  appearing 
in  this  paper)  is  that  the  boat  was  subsequently  found  lying  near  the  Housa- 
tonic.  The  late  General  Gillmore,  under  whose  direction  the  wreck  of  the 
Housatonic  was  removed,  informed  me  that,  although  carefully  sought,  its 
remains  were  never  discovered. 

Perhaps  the  conclusion  that  the  electric  light  forms  *'a  most  excellent 
target"  admits  of  question.  It  is  claimed  that,  dazzling  the  eyes  of  the 
gunner,  the  source  appears  to  be  a  moving  object,  and  that  its  changes, 
eclipses,  and  flashes  confuse  him.  Recently,  in  Russia,  two  light  batteries 
practiced  at  an  elevated  light  and  reflector  at  a  range  of  1485  yards  without 
any  effect.  Shells  exploding  beyond  or  short  could  not  be  distinguished  from 
each  other — all  seemed  to  take  effect  near  the  light. 

New  York,  N.  Y. 

Lieutenant  Seaton  Schroeder. — There  are  several  points  in  this  essay  in 
which  I  find  it  impossible  to  agree  with  the  author. 

In  giving  the  torpedo  the  first  place  among  naval  weapons,  he  takes  a  stand 
which  is  more  novel  now  than  it  was  a  few  years  ago.  The  fact,  as  stated, 
that  its  greatest  power  lies  in  its  moral  influence  is,  I  think,  undoubtedly  true, 
and  does  not  well  comport  with  the  consideration  of  it  as  the  most  potent 
factor  in  naval  warfare. 

In  the  argument  made  in  support  of  his  position  the  essayist  also  falls 
into  the  error  of  comparing  proving-ground  trials  of  the  torpedo  with  the 
records  of  the  gun  in  action,  75  per  cent  of  hits  being  claimed  for  the  former 
(with  a  target  200  feet  long,  and  it  and  the  carriage  at  rest)  and  25  per  cent 
for  the  latter  at  sea  and  with  1000  yards  range.  Put  the  gun  on  the  proving 
ground  and  the  percentage  of  hits  will  be  100,  and  with  a  mark  not  the  size  of 
a  ship  but  the  size  of  an  air-port.  On  the  other  hand,  I  think  the  hope  of 
securing  30  per  cent  of  hits  with  the  torpedo  in  action  is  hardly  borne  out  by 
past  experience,  nor  is  it  very  generally  entertained. 

In  selecting  the  type  of  torpedo  most  suitable  to  the  exigencies  of  naval 
combats,  no  one  will  probably  dissent  from  the  proposition  to  adopt  an  auto- 
mobile fish  torpedo,  and  the  selection  of  the  Whitehead  is  perhaps  not  very  far 
from  right ;  but  while  it  is  true  that  it  is  the  only  one  of  its  family  that  has 
ever  seen  actual  service,  it  should  be  borne  in  mind  that  on  only  one  occasion 
has  it  ever  proved  successful.  Proving-ground  trials  have  a  certain  value  for 
torpedoes  as  well  as  for  guns,  and  in  view  of  the  fact  that  the  Howell  torpedo 
has  a  more  accurate  flight  (in  consequence  of  its  inherent  directive  force),  is 
handled  with  greater  safety  under  fire,  carries  a  heavier  charge  (on  the  same 
displacement)  and  is  less  liable  to  derangement,  I  think  the  lecturer  would 
have  been  on  safer  ground  if  he  had  simply  adopted  a  fish  torpedo,  instead  of 
particularizing  in  favor  of  the  Whitehead. 

In  the  classification  of  torpedo  boats  and  the  selection  of  a  type  and  sise, 
the  essayist  somewhat  contradicts  himself ;  he  drops  from  contidermtion  the 
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torpedo-boat  hunters  of  foreign  navies  as  being  swift  men-of-war  with  many 
discharge  tubes,  and  as  not  coming  under  the  same  head  as  the  classes  ander 
discussion,  and  yet  he  adopts  a  vessel  much  larger  than  those  built  for  duty  as 
torpedo  catchers,  and  armed  and  equipped  in  a  way  to  fit  her  very  much  leas 
well  for  a  torpedo  boat  than  for  a  swift  man-of-war.  The  boat  he  proposes  is 
200  feet  long,  with  22  feet  beam  and  a  draft  of  14 ;  this  should  give  a  dis- 
placement of  about  800  tons,  which  with  the  armament  of  four  6-inch  rapid* 
firing  guns,  four  revolving  cannon  and  four  Catlings,  makes  quite  a  powerful 
gun  vessel,  while  the  possession  of  only  four  tubes,  two  on  each  side,  would 
make  her  under-water  offensive  power  much  less  than  one  ought  to  expect  from 
a  first  class  torpedo  boat  of  such  a  size.  Her  draft  of  14  feet  also  leaves  her 
vulnerable  to  the  torpedoes  of  the  vessel  attacked,  thus  increasing  the  enemy's 
means  of  defense.  The  old  and  charming  idea  of  likening  the  attack  of  a 
torpedo  boat  to  that  of  a  microbe  attacking  an  elephant  has  been  prored 
illusor}',  and  the  move  now  is  undoubtedly  in  the  direction  of  larger  and  more 
powerful  craft ;  but  the  vessel  proposed  in  the  essay  has  more  gun  and  less 
torpedo  power  than  many  larger  vessels  that  have  won  admiration  among 
students  and  experimenters  of  naval  tactics.  A  speed  of  18  knots  as  proposed 
would  also  become  a  smart  gun  vessel,  but  would  be  rather  inadequate  in  a 
vessel  whose  class  name  indicates  that  she  is  intended  to  wield  first  and  fore- 
most the  weapon  of  the  feeble.  This  criticism  may  sound  carping  and  as  an 
attack  simply  on  the  value  of  the  word  "torpedo  boat,"  and  that  by  merely 
changing  that  to  *' gunboat"  it  would  be  all  right  and  the  vessel  would  at 
once  become  a  desirable  one.  She  would  certainly  be  a  desirable  vessel 
(though  I  would  suggest  putting  5-inch  in  place  of  6-inch  rapid-firing  gans  in 
a  ship  of  that  size),  but  the  tactics  discussed  and  suggested  are  applicable  to 
craft  belonging  to  the  former  type  and  not  to  the  latter.  In  the  plans  of  attack 
spoken  of  as  emanating  from  Captain  Dubazoff  and  Captain  Aaaro^  the 
eighteen  boats  would  aggregate  nearly  double  the  tonnage  of  the  vessel 
attacked  ;  and  even  in  the  more  modest  plan  suggested,  of  twelve  boats*  their 
total  displacement  would  probably  equal  that  of  the  armored  enemy.  This 
would  seem  to  smack  more  of  a  fleet  engagement  than  a  torpedo  attack,  espe- 
cially as  vessels  carrying  6*inch  guns  and  a  secondary  battery  wonld  have  to 
have  a  considerable  free-board  to  fight  them  at  sea,  where  those  vessels  are 
supposed  to  be,  and  therefore  they  could  not  pretend  to  have  the  aid  of  invisi- 
bility as  an  element  of  success.  And  while  torpedo  boats  in  the  usual  accep* 
tation  of  the  term,  that  is  from  100  up  to  300  or  even  400  tons,  might  approach 
in  the  manner  suggested,  deliver  their  subaqueous  fire  and  wheel  off,  vessels 
of  800  tons  would  require  to  be  at  a  greater  distance  apart,  and  if  the  captain 
of  any  one  should  find  it  impossible  to  resist  the  temptation  of  ramming  the 
inert  enemy,  such  action  would  sadly  mar  the  concert  of  the  movement,  Imt 
would,  if  successful,  bring  the  fight  to  a  happy  close  by  the  skillful  ose  of  a 
\^eapon  not  apparently  contemplated. 

To  put  electric  lights  out  of  action  by  gun-fire  from  a  floating  and  moving 
platform  would  be  a  difficult  job,  particularly  as  it  is  impossible  to  tight  OB 
such  blinding  points  from  anything  like  close  quarters. 
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While  on  the  subject  of  boats  I  may  also  add  that  the  suggestion  later  on  of 
painting  them  some  bright  color,  known  to  our  side  and  not  to  the  other,  would 
hardly  be  of  avail,  because  the  other  side  would  know  very  well  that  none  of 
their  boats  would  be  painted  a  bright  color.  At  night  it  is  proposed  to  use 
some  other  mode  of  identification  which  is  not  specified,  and  as  the  flotilla 
commander  would  scarcely  fly  in  the  face  of  experience  so  far  as  to  have  his 
fleet  painted  bright  at  night,  I  do  not  see  how  he  intends  to  regulate  the  paint- 
ing of  these  800-ton  boats. 

In  regard  to  the  second  class  boats,  there  must  be  a  misprint  where  the 
essayist  is  made  to  suggest  a  radius  of  only  60  miles  for  a  lOO-ton  boat. 
Schichau's  90-tonners  can  run  3000  knots  at  10  knots,  and  the  productions 
of  other  builders  do  about  the  same.  I  think  also  the  essayist  is  rather  opti- 
mistic when  contemplating  their  transport  by  rail ;  the  handling  of  the  weight 
of  a  loo-ton  boat  and  the  support  of  such  a  fabric  on  two  pivots  can  be 
managed  well  enough,  but  it  is  safe  to  say  that  there  is  not  a  railway  in  the 
United  States  nor  in  Europe  whose  curves,  tunnels,  bridges,  etc,  would  admit 
of  carrying  a  structure  about  140  feet  long  and  15  or  16  broad. 

On  examining  the  proposed  organization  of  the  torpedo  service,  the  most 
striking  feature  is  the  placing  in  the  hands  of  volunteers  the  weapon  that  has 
been  given  the  first  rank  in  naval  warfare.  And  it  is  hardly  possible  to  con- 
sider the  plan  of  sending  the  personnel  of  that  corps  on  board  a  commis- 
sioned man-of-war  to  do  certain  torpedo  service  under  their  own  officers^  that 
is  to  say,  presumably  independent  of  the  officers  and  crew  of  the  ship.  Without 
going  into  further  detail,  it  would  seem  poor  policy  to  create  a  new  lot  of  com- 
missioned officers  (3d  lieutenants,  etc.)  whose  naval  education  would  be  so 
limited,  while  at  the  same  time  a  number  of  gallant  and  well  informed  young 
men  are  being  sent  back  into  civil  life  every  year  after  graduation  from  the 
Naval  Academy  for  the  given  reason  that  there  are  no  vacancies  for  them. 

There  is  only  one  more  point  that  I  wish  to  raise,  and  that  is  the  proposition 
to  put  the  torpedo  service  under  an  officer  in  the  Department,  with  the  Hon- 
orable Secretary  as  his  only  superior.  Just  now,  when  every  one  seems  to 
concur  in  the  desirability  of  consolidating  and  reducing  the  number  of  bureaus 
in  the  much  split-up  Navy  Department,  it  sounds  strange  to  hear  it  proposed 
to  add  one  more  to  the  number,  and  that  one  for  a  simple  service  between 
which  and  that  of  the  present  Ordnance  Bureau  it  is  practically  impossible  to 
discriminate  as  regards  the  nature  of  the  work  whether  afloat  or  ashore. 
Shells  carrying  high  explosives  find  a  sphere  both  above  and  below  water; 
torpedoes  also  are  used  in  air  and  in  water ;  and  in  assuming  control  over  the 
materials  and  the  handling  of  armor-piercing  and  torpedo-case  shell,  or  sub- 
marine and  aerial  torpedoes,  it  is  difficult  to  see  where  or  why  the  line  should 
be  drawn.  Torpedoes  constitute  a  branch  of  ordnance  just  as  properly  as 
guns  do,  and  the  present  bureau  is  not  a  gunnery  but  an  ordnance  bureaa. 
The  material  is  not  only  of  the  same  nature  for  the  one  service  as  for  the  other, 
but  is  actually  in  some  instances  identical ;  the  training,  duty,  and  work  of  the 
personnel  also  are  exactly  the  same.  There  is,  therefore,  not  only  no  good 
reason  why  the  two  weapons  should  not  be  together,  but  every  reason  why 
they  should  ht  under  the  same  control. 

Torpedo  Station,  Newport,  R,  I, 
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Lieutenant-Commander  F.  M.  Barber.— I  have  read  Lieutenant-Commander 
Keisinger's  paper  with  a  great  deal  of  interest,  and  I  think  be  has  shown  com- 
mendable spirit  in  taking  hold  of  so  difficult  a  subject.  His  general  treatment  of 
the  matter  shows  a  wide  range  of  reading,  and  his  advocacy  of  the  extensive 
adoption  of  the  torpedo  into  our  service  is  much  to  be  commended,  but  I  most 
confess  to  being  disappointed  on  arriving  at  the  end  of  the  first  chapter  to  find 
that  he  has  succeeded  in  convincing  himself  that  the  torpedo  was  the  first 
weapon  in  point  of  importance  as  compared  with  the  gun  and  ram.  I  am  a 
believer  in  the  submarine  torpedo  and  in  the  aerial  torpedo,  bat  to  promulgate 
the  idea  in  a  prize  essay  that  they  have  surpassed  the  high  powered,  \oxi% 
ranged  gun  is  unfortunate  in  the  extreme,  and  tends  to  belittle  the  value  of 
many  excellent  ideas  which  are  elsewhere  expressed  in  the  essay.  Perhaps  in 
our  navy,  where  we  have  none  of  us  seen  any  modern  gun  or  torpedo  work 
either,  it  is  not  surprising  that  too  much  study  of  a  favorite  subject,  unbalanced 
by  practical  experience,  should  beget  an  undue  admiration;  but  if  we  would 
carry  the  statements,  as  made  by  the  essayist  at  the  end  of  this  chapter,  to  their 
logical  conclusion,  we  would  simply  have  a  navy  of  merchant  steamers  and 
paper  boats  armed  with  torpedoes  to  defend  our  coasts,  to  fight  our  enemies, 
and  to  capture  his  commerce  and  his  sea-coast  cities.  Probably  the  essayist 
does  not  mean  to  give  up  guns  and  rams  and  armor  immediately^  but  he  rele- 
gates the  two  first  to  an  auxiliary  position  now,  and  the  latter  he  wiptfs  out 
entirely  in  the  future.  On  the  principle  of  the  survival  of  the  fittest,  guns  and 
rams  must  eventually  follow  the  armor. 

It  is  reasonable  to  suppose  that  amid  the  varied  requirements  of  modem  war- 
fare, a  sensible  man  might  have  occasion  to  prefer  a  torpedo  to  a  gun  to  meet  a 
particular  condition  that  might  arise,  or  he  might  prefer  a  pneumatic  gun  for 
throwing  an  aerial  torpedo  to  meet  some  other  condition,  or  he  might  prefer  a 
ram  for  still  another  condition ;  but  for  an  all-round  weapon  of  war  that  would 
meet  the  greatest  number  of  conditions  that  he  is  likely  to  encounter,  the  gun 
outranks  any  weapon  that  has  yet  been  made.  When  man  controls  the  lightning's 
stroke  he  will  have  a  weapon  that  cannot  be  surpassed,  but  there  is  no  weapon  in 
existence  to-day  that  comes  so  near  the  lightning  in  its  velocity,  range  and 
striking  power  as  the  high  power  rifled  gun.  The  essayist  gives  away  his  case 
when  he  speaks  about  the  captain  of  the  ''well  appointed"  ship  who  poshes 
ahead  at  *'  great  speed'*  in  spite  of  artillery  fire  "until  he  gets  within  torpedo 
range.*'  He  tacitly  admits  that  speed  is  a  necessity  in  the  ship  that  carries  the 
torpedo,  and  so  it  is  ;  but  it  is  not  so  with  the  gun,  and,  in  this  particular  case, 
supposing  the  gun  ship  had  the  greater  speed,  the  torpedo  ship  would  be  utterly 
at  her  mercy.  The  gun  has  greater  simplicity,  it  has  greater  range,  greater 
velocity,  and  greater  accuracy  than  the  torpedo  ;  the  latter  has  only  a  greater 
destructive  effect  and  a  less  cost  in  its  favor.  There  are  times  when  the  value 
of  these  two  features  of  the  torpedo  are  paramount,  but  to  take  advantage 
of  them  you  must  have  favorable  weather,  great  speed,  and  nerves  of  iron,  and 
must  take  awful  risks. 

Again,  the  essayist  says  that  '*  the  torpedo  has  caused  a  movement  which 
foreshadows  the  abandonment  of  the  ironclad."     Where  is  the  proof  of  this? 
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He  states  that  '*the  energies  of  naval  architects  are  strained  to  devise  some 
plan  to  make  the  vessels  unsinkable."  This  is  true ;  but  it  is  to  make  them 
unsinkable  in  addition  to  being  invulnerable,  and  not  in  place  of  it ^zs  one  might 
infer.  He  states  that  *' there  is  no  consideration  as  to  the  building  of  ships  of 
war,  or  the  fighting  thereof,  into  which  the  possibilities  of  the  destructive 
effects  of  the  torpedo  do  not  enter  and  become  the  greatest  factor.'*  This  is 
true  also,  but  only  relatively  so,  because  all  the  other  factors  had  been  encoun- 
tered with  more  or  less  success  before  the  torpedo  devil  appeared.  Ask  almost 
any  officer  what  is  the  most  formidable  and  most  useful  naval  fighting  machine 
to-day.  He  will  answer,  a  modern  armor-clad  with  plenty  of  guns  and  tor- 
pedoes, plenty  of  water-tight  compartments,  good  speed,  and  a  ram  bow — and 
why  ?  Simply  because  this  represents  the  best  combination  that  human  inge- 
nuity has  yet  devised.  She  can  do  anything  that  is  most  likely  to  be  required 
to  be  done,  to  a  certain  extent.  She  may  not  do  anything  to  perfection,  but  she 
is  a  good  all-round  ship  to  be  aboard  of.  A  Polyphemus  might  ram  her,  a 
Vesuvius  might  sink  her,  and  so  might  a  torpedo  boat;  but  is  there  anything 
that  would  stand  so  good  a  chance  (taking  everything  into  consideration)  of 
meeting  successfully  the  great  variety  of  enemies  that  all  ships  are  likely  to 
encounter,  whether  they  be  the  forces  of  humanity  or  of  nature  ?  In  any  ship 
built  for  a  special  purpose  you  sacrifice  everything  to  the  specialty,  and  very 
properly.  In  nothing  but  the  armor-clad  do  you  find  a  happy  mean.  The 
experiments  now  going  on  at  Chalons  show  the  turrets  to  be  practically  unin- 
jured after  a  prolonged  battering  with  shells  containing  197  pounds  of  meli- 
nite. Suppose  they  do  find  some  time  in  the  future  that  dynamite  and  melinite 
and  gun-cotton  shells  will  shatter  the  heaviest  armor  ;  all  shells  are  not  thus 
charged,  and  an  unarmored  vessel  would  suffer  infinitely  more  in  any  event. 
The  abandonment  of  personal  armor  on  the  invention  of  gunpowder  does  not 
afford  a  parallel  case.  That  kind  of  armor  had  grown  so  cumbersome  that 
fighting  on  foot  was  impossible,  and  a  dismounted  horseman,  as  was  shown  at 
the  battle  of  Pavia,  was  a  mere  helpless  armadillo  that  could  be  stabbed  to 
death  through  the  joints  of  his  armor.  A  modern  armor-clad,  however,  can  be 
just  as  fast  and  just  as  handy  as  the  unarmored  vessel  of  the  same  displace- 
ment. She  may  not  carry  so  much  coal,  but  she  affords  infinitely  more  protec- 
tion to  the  people  inside  of  her. 

In  trying  to  resist  the  torpedo,  the  Italians  have  come  to  treble  bottom  ships. 
What  is  the  result?  Simply  that  the  French  torpedoes  are  growing  larger. 
Probably  the  next  step  will  be  to  use  cellulose  or  something  else  in  the  bottoms 
to  stop  the  holes  automatically.  The  torpedo  will  then  grow  larger  still. 
Eventually  it  is  certain  to  overcome  any  bottom  or  net  either,  but  by  this  time 
it  will  be  so  unwieldy  as  to  be  almost  unmanageable.  It  will  be  a  parallel 
development  to  what  we  have  already  seen  in  guns  and  armor.  When  this 
time  comes,  will  the  Italians  be  willing  to  go  back  to  a  half -inch  bottom,  so  that 
their  enemy  can  return  to  his  little  torpedo?    Certainly  not 

A  parity  of  reasoning  with  regard  to  guns  also  would  bring  us  back  to  an 
unarmored  ship  with  four  or  five-inch  guns  and  a  single  bottom,  and  yet  woald 
anybody  in  this  audience  like  to  go  to  sea  in  one  and  meet  the  armor-clad  of  a 
nation  that  had  not  been  quite  so  advanced  in  its  ideas  ? 
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There  is  a  disposition  on  the  part  of  all  nations,  for ^ecums'afy  re^son%f  to  try 
and  grasp  one  horn  of  the  dilemma  while  avoiding  the  other,  bj  boilding 
unarmored  ships  and  arming  them  with  heavy  guns  and  torpedoes,  jast  as  we 
are  doing  with  the  Atlanta,  Boston,  Chicago,  Newark,  Charleston,  etc.  This  Is 
a  very  taking  idea,  and  seems  to  be  peculiarly  adapted  to  catch  the  economist, 
but  it  is  fallacious,  and  the  best  evidence  of  it  is  that  the  thin  protective  deck, 
which  was  at  first  gently  insinuated  into  the  interior  of  the  unarmored  vessel 
at  a  small  additional  cost  and  sacrifice  of  room  in  order  partly  to  protect 
the  vitals,  has  grown  thicker  and  thicker  and  thicker,  ontil  now  we  hear  of  5 
inches  and  more  in  the  latest  foreign  designs.  Where  will  this  end  ?  Certainly 
not  in  the  abandonment  of  armor.  As  Lord  Brassey  says  in  bis  latest  annual, 
that  of  18S7  :  "  The  advantages  of  armor  as  a  defense  against  heavy  guns,  and 
still  more  against  light  guns,  is  admitted  and  its  retention  must  be  accepted  as 
a  necessity.  The  problem  with  which  we  have  to  deal  is  the  effective  applica- 
tion  of  armor  to  ships  which  shall  combine  a  high  degree  of  efficiency  with 
reasonable  dimensions." 

Washington,  D.  C. 
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RECOLLECTIONS  OF  THE  MEXICAN  WAR: 

TAKKN  PROM  THE  JOURNAL  OF 

Lieutenant  Stephen  C.  Rowan,  U.  S.  Navy, 

Executive  Officer  of  the  U,  S,  S,  Cyane,  Pacific  Squadron^  1 845-1848. 


The  Cyane,  under  the  command  of  Captain  William  Mervine, 
joined  the  Pacific  Squadron  at  Mazatlan,  Mexico,  on  December  24, 
1845.  We  found  in  port  four  of  our  fleet :  the  Savannah,  Commodore 
Sloat's  flagship;  the  Portsmouth,  Commander  Montgomery;  the 
Levant,  Commander  Page;  and  the  Constitution,  Captain  Perciyal — 
the  latter  on  her  way  home  from  the  East  Indies.  There  were  also  in 
the  harbor  four  English  men-of-war,  the  razee  America,  the  frigate 
Talbot,  and  the  brigs  Frolic  and  Spry. 

Mazatlan  was  not  a  fortified  town  and  could  be  bombarded  eflfec- 
tively  by  three  vessels — one  in  the  old  hSirbor  (to  the  northward),  one 
in  the  new  harbor  (to  the  southward),  and  the  third  inside  of  the 
White  Rock  (to  the  westward). 

The  mails  through  Mexico  were  unreliable  and  were  soon  cut  off 
altogether,  leaving  the  squadron  almost  without  news.  Hearing,  how- 
ever, that  Gen.  Taylor  was  at  Point  Isabel,  and  anticipating  an  imme- 
diate collision  with  the  Mexicans,  preparations  were  made  and  the 
vessels  were  soon  ready  for  the  expected  conflict. 

While  matters  were  in  this  uncertain  state.  Lieutenant  Gillespie,  of 
the  Marine  Corps,  appeared  on  the  scene.  Some  excitement  was 
caused  by  his  arrival,  but  the  hopes  for  service  thus  awakened  in  the 
Cyane's  officers  vanished  when  their  captain  was  ordered  to  have 
his  vessel  ready  for  sea  the  next  day.  About  noon  on  the  day 
appointed,  Lieutenant  Gillespie  came  on  board,  and  having  announced 
that  her  destination  was  the  Sandwich  Islands  and  offered  to  carry 
the  mails  of  Her  Majesty's  fleet,  the  Cyane  shortly  afterwards  got 
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under  way.  The  officers  were  surprised  that  Lieatenant  GiDeqm 
did  not  leave  the  ship  before  she  sailed,  but  soon  learned  that  he  was 
on  his  way  to  find  Captain  Fremont,  having  secret  instnicdoos  for 
him  firom  Washington. 

We  arrived  at  Honolulu  in  March,  1846,  and  after  a  week's  stay 
made  sail  for  Monterey,  Upper  California,  where  we  andioied  cm  the 
1 8th  of  April.  Captain  Fremont  had  started  for  the  east  Bometiiiie 
before  the  arrival  of  the  Cyane,  but  Gillespie  overtook  him  and  thejr 
returned  to  Monterey  together. 

The  Savannah  got  in  from  Mazadan  July  2d,  and  on  the  5th  the 
launch  of  the  Portsmouth  came  in  fi'om  San  Frandsoo  with  despatdus 
from  Captain  Montgomery.  Commodore  Sloat,  after  consiiltiiy 
with  his  officers,  decided  to  hoist  our  flag  on  shore.  Orders  were 
given  to  have  the  boats  of  the  squadron*  alongside  the  flagship, 
armed  and  equipped,  on  the  morning  of  the  7th,  and  Captain  Menrine 
was  detailed  to  command  the  expedition.  At  half-past  nine  that 
morning  the  boats  left  the  Savannah  for  the  shore,  and  at  xi  A*  M. 
the  glorious  Stars  and  Stripes  were  given  to  the  breese,  greeted  bj 
the  cheers  of  our  people  and  a  national  salute  bom  the  ships,  the 
proclamation  having  been  previously  read.  The  flag  was  also  hoisted 
by  the  Portsmouth  at  Verba  Buena  [San  Francisco],  SoqonuL 
Sutter's  fort,  as  soon  as  her  launch  returned  [July  9,  1846].  A 
patent  force  was  left  at  these  places  to  protect  the  flig*  fi«pi»w* 
Mervine  remained  at  Monterey  in  command  of  the  hmd  forces,  and  I 
was  ordered  to  land  with  the  crew  of  the  Cyane  to  pot  top  a  fbft.  I 
built  a  strong  block-house  with  pickets,  and  was  thus  employed  when 
the  Congress,  Captain  Robert  F.  Stockton,  came  in.  Shortly 
wards  Captain  Fremont  encamped  near  thetown  witha  moanled 
of  about  sixty  men. 

Commodore  Sloat  having  decided,  owing  to  ill-health,  to  tmn  over 
the  command  to  Captain  Stockton,  now  did  so,  and  sailed  far  hooM 
in  the  Levant  on  the  27th  July.  Fremont's  troop  was  now  mustewd 
into  service  by  Commodore  Stockton,  Fremont  beii^  ^ipoinled 
Major,  and  Gillespie,  Captain,  while  the  junior  captains.  Is 
etc.,  were  selected  from  among  the  men.  The  party,  thus 
embarked  on  the  Cyane,  and  on  the  fourth  day  theroiter  arrived  is  tike 
harbor  of  San  Diego.  Landing  with  the  marine  guard  and  a  Sem 
sailors  I  marched  up  to  the  town  a  few  miles  away,  and,  havfaif  raad 

*  There  were  in  the  harbor  of  Monterey  at  this  Ume  the  frigats 
flagship,  and  the  sloops  Cyane,  Levant,  and  Warren.— Eo. 
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the  proclamation,  hoisted  the  flag  without  opposition.  The  marines 
were  left  to  guard  the  flag,  being  relieved  in  the  afternoon  by  Fremont 
with  a  portion  of  his  command. 

After  the  departure  of  the  Levant,  Commodore  Stockton  went  to 
San  Pedro  in  the  Congress  and  landed  three  hundred  and  fifty  men 
to  co-operate  with  Fremont  in  an  attack  on  Gen.  Jos6  Castro,  who 
was  reported  to  be  in  the  Pueblo  de  los  Angeles,  the  capital  of  Upper 
California,  at  the  head  of  several  hundred  Californians.  Commander 
DuPont*  was  ordered  to  bring  his  ship  up  and  join  Commodore 
Stockton  with  seventy-five  men  (sailors  as  infantry)  and  the  marine 
guard.  All  possible  dispatch  was  made,  but  it  took  the  ship  six 
days  to  run  a  distance  of  ninety  miles,  owing  to  calms  and  light 
winds,  and  before  we  arrived  Commodore  Stockton  had  quiet  pos- 
session of  the  capital,  Castro  having  buried  his  cannon  and  fled  to 
Mexico. 

About  the  20th  of  August,  the  Warren,  Commander  Hull,  arrived 
at  San  Pedro  from  Mazatlan,  bringing  news  of  the  declaration  of  war 
and  the  taking  of  Matamoras.  A  few  days  later  the  Warren  and 
Cyane  were  ordered  to  Mazatlan  to  establish  the  blockade.  The 
Cyane  captured  two  small  vessels  with  cargoes  of  assorted  merchan- 
dise bound  to  San  Bias  from  Mazatlan,  and  the  Warren  cut  out  the 
brig  Malek  Adhel  without  firing  a  shot.  After  scuttling  one  of  our 
prizes  and  sending  the  other  in  to  La  Paz,  we  stood  for  Mazatlan, 
communicating  with  the  Warren  and  learning  that  they  had  just 
seized  a  vessel  bound  from  Guaymas  to  Mazatlan  with  a  cargo  of 
flour. 

The  Cyane  left  Mazatlan  the  same  evening  and  stood  for  La  Paz 
in  hopes  of  capturing  the  Mexican  schooner  Julia.  We  anchored  the 
next  morning  in  the  harbor  of  Pichilinque,  whence  I  went  with  the 
launch  and  two  cutters  to  La  Paz,  and  finding  the  Julia  at  anchor 
there,  captured  her  without  any  trouble.  I  then  returned  to  the  ship, 
leaving  Lieutenant  Selden  in  charge  of  the  captured  schooner  with  a 
prize  crew.  The  next  day,  on  the  arrival  of  the  Warren,  the  Julia 
sailed  for  San  Francisco. 

The  Cyane  then  put  to  sea  in  search  of  two  gunboats  said  to  be 
concealed  in  some  of  the  bays  on  the  west  shore  of  the  Gulf  of  Cali- 
fornia. Anchoring  on  the  third  day  off  the  Mission  of  Loreto,  I  went 
ashore,  and  upon  inquiry  found  that  the  gunboats  were  either  at 
Muleje  or  Guaymas.     We  then  weighed  anchor  and  stood  to  the 

*  Now  in  command  of  the  Cyane. — Ed. 
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northward  for  Muleje,  where  we  arrived  on  the  second  day  and  were 
informed  by  an  American  named  Adams  that  the  gunboats  had  sailed 
for  Guaymas  six  days  previously  ;  so  we  weighed  again  and  anchored 
in  the  harbor  of  Guaymas  at  sundown.  Both  gunboats  were  in  the 
harbor,  one  of  them  dismantled  and  hauled  up  on  the  beach.  The 
other  was  partly  dismantled,  and  as  we  rounded  the  point  we  saw  two 
or  three  hundred  men  tracking  her  along  shore  to  where  the  other 
was  beached.  There  was  much  excitement  among  the  people  on 
shore  ;  the  women  and  children  had  all  fled  to  the  back  hills.  There 
were  some  troops  of  the  line  drawn  up  on  the  shore,  and  others  were 
busily  eni^aged  throwing  up  breastworks  to  protect  their  boats,  and 
we  anticipated  a  nice  little  fight  in  cutting  them  out  or  burning  them. 
I  went  on  shore  with  a  flag  of  truce  to  demand  the  surrender  of  the 
gunboats,  threatening  otherwise  to  shell  the  town.  After  some  delay 
a  flag  came  off"  from  the  commandant  stating  that  he  could  not  give 
up  the  boats  consistently  with  his  honor  as  a  soldier.  Some  foreigners 
came  ofl"  in  a  shore  boat  requesting  a  little  time  to  remove  their  prop- 
erty, and  were  granted  one  hour  by  Captain  DuPont. 

While  I  was  seeing  preparations  made  for  the  bombardment,  the 
captain  called  out  to  me  that  they  had  fired  the  gunboats  and  directed 
mc  to  give  them  a  couple  of  shell.  I  did  so,  but  they  fell  short,  and 
we  fired  no  more  until  the  ship  had  been  warped  close  in.  There 
was  nothing  left  for  us  then  but  an  old  dismantled  brig  which  Capt. 
DuPont  said  \^e  must  bring  out.  We  sent  in  the  launch  and  cutter, 
Mr.  Harrison  in  the  launch  and  Mr.  Higgins  in  the  cutter,  the 
ca[)tain  having  ordered  me  to  remain  on  board  in  charge  of  the  bat- 
tery. I  opened  on  the  town,  and  the  boats  commenced  warping  out 
the  brig  under  a  galling  fire  from  the  enemy,  both  from  small  arms 
and  a  couple  of  pieces  of  artillery  which  they  had  brought  up.  A 
single  broadside  now  silenced  the  enemy.  I  fired  the  shell  gun 
myself,  dropping  the  first  shell  so  near  their  largest  field-piece  that 
the  crew  went  scampering  off".  The  brig  was  set  on  fire  as  she  was 
towed  oiT  the  point,  and  was  then  hauled  on  shore  and  entirely 
consumed. 

Aftc?r  a  few  days'  stay  we  weighed  anchor  and  made  sail  for 
MazatLin  ;  we  found  there  the  Warren  and  the  English  brig  Frolic. 
The  same  evcnint;  the  Warren  sailed  for  San  Francisco.  We  remained 
at  anchor  blockading  all  the  month  of  October,  during  which  time 
wc  saw  no  foreicrn  vessels.  A  few  coasters  and  small  boats  with  flour 
from  Guaymas  attempted  to  pass  between  Venado  and  the  mainland, 
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but  were  usually  driven  on  shore  by  our  boats  which  would  be  sent 
to  cut  them  off.  The  captain  soon  forbade  our  boat  expeditions, 
however,  as  whenever  we  started,  the  enemy,  amounting  to  six  or 
seven  hundred,  would  line  the  shores  and  heights  and  open  a  brisk 
cross  fire  of  artillery  and  musketry,  and  he  thought  a  man's  life  too 
dear  a  price  to  pay  for  a  little  flour,  as  the  enemy  could  at  any  rate 
be  bountifully  supplied  with  the  necessities  of  life  from  the  surround- 
ing country. 

On  November  i,  1846,  Captain  DuPont  reluctantly  raised  the 
blockade,  as,  owing  to  the  non-arrival  of  the  store-ship  Keyland,  which 
left  New  York  in  May,  we  were  reduced  to  very  short  rations.  We 
therefore  got  under  way  and  left  for  San  Bias  in  hopes  that  we  might 
find  the  Portsmouth  there  and  obtain  supplies  from  her.  She  was 
not  there,  however,  and  we  returned  to  Mazatlan.  The  detention  of 
the  Portsmouth  was  explained  when  a  French  corvette  came  in  from 
San  Francisco  with  the  news  that  our  troops  at  Los  Angeles  had 
capitulated  to  the  insurgents,  marched  out  with  the  honors  of  war, 
and  had  then  embarked  on  board  the  hide-ship  Vandalia  in  the  harbor 
of  San  Pedro.  Commodore  Stockton  on  this  had  left  San  Francisco 
with  all  his  available  force  for  Monterey  and  other  leeward  ports. 

We  sailed  then  for  San  Jos6,  where  we  hoped  to  obtain  some  fresh 
water  and  provisions.  Reaching  that  place  we  sent  a  boat  on  shore, 
which  was  met  by  a  white  flag,  and  a  Mr.  Mott,  an  American, 
informed  the  officer  of  the  boat  that  the  people  of  Lower  California 
were  friendly  and  would  supply  us  with  provisions ;  that  water  was 
abundant  and  good,  but  hard  to  obtain  on  account  of  the  surf. 
Anchoring,  we  filled  our  tanks,  took  on  board  ten  days'  rations  of  live 
stock,  and  then  made  sail  for  San  Francisco. 

After  a  long,  rough  passage  we  anchored  in  Saucelito  Bay.  We 
found  the  Savannah,  Portsmouth,  Warren,  and  Malek  Adhel  lying  off 
Yerba  Buena,  the  former  making  preparations  for  sea.  The  officers 
of  the  Savannah  informed  us  that  when  Stockton  received  intelli- 
gence of  Gillespie's  situation  at  Los  Angeles  he  dispatched  Captain 
Mervine  in  their  ship  to  his  relief.  When  they  reached  San  Pedro 
they  found  Gillespie  and  his  men  on  board  the  Vandalia.  By  day- 
light the  next  morning,  Mervine,  with  a  force  of  two  hundred  and 
fifty  or  three  hundred,  including  Gillespie's  men  who  had  so  recently 
been  driven  out  of  the  Pueblo,  set  out  for  Los  Angeles  and  camped 
at  Domingo's  Ranch  that  night  without  opposition.  During  the  night 
the  enemy  threw  a  few  shot  into  the  camp  without  inflicting  any 
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damage,  but  the  next  morning,  shortly  after  the  march  was  resumed, 
they  appeared  and  opened  upon  .our  men  with  round  shot.  They 
were  about  seventy  strong,  well  armed  and  well  mounted.  The  first 
shot  missed,  but  the  second  cut  down  two  men,  and  the  order  was 
given  to  charge.  The  enemy  retired,  taking  their  field-piece  with 
them,  but,  as  soon  as  our  men  became  winded,  they  halted,  unlim- 
bered  and  fired  again.  This  was  kept  up  for  several  miles,  each  fire 
laying  a  few  more  poor  fellows  low.  At  last  a  council  was  called  and 
it  was  determined  to  return.  Several  had  already  been  killed  and 
wounded,  and  there  were  no  means  of  transportation  at  hand. 
Luckily,  however,  a  cart  was  found  at  Domingo's  Ranch,  and  in  this 
way  they  carried  the  dead  and  wounded  to  the  beach,  reaching 
which  they  at  once  embarked. 

The  Congress  arrived  shortly  after  this  and  all  the  crews  were 
landed,  only  to  be  re-embarked  two  or  three  days  later.  Stockton 
told  me  that  his  object  in  landing  the  forces  was  to  move  on  Los 
Angeles  with  Fremont,  but  that  Fremont,  unable  to  procure  horses 
for  his  troop,  had  returned  to  Monterey.  A  few  days  later  the  Savan- 
nah was  ordered  to  San  Francisco,  and  Stockton,  in  the  Congress, 
proceeded  to  San  Diego  to  establish  a  base  of  operations  against  Los 
Angeles,  and  anchored  off  the  bar  some  time  in  November  [1846]. 
Taking  two  or  three  pilots  on  board,  Commodore  Stockton  attempted 
to  enter  the  harbor,  but  the  ship  striking  heavily  several  times  on  the 
bar,  they  were  forced  to  return  to  the  outer  anchorage. 

On  the  same  day  with  the  revolt  at  the  Pueblo,  the  people  at  San 
Diego  rose  and  forced  some  volunteers,  under  the  command  of  a 
man  named  Merritt,  to  evacuate  the  town  and  seek  shelter  on  the 
whale-ship  Stonington,  then  at  anchor  in  the  port  five  miles  firom  the 
town. 

Captain  Merritt  took  charge  of  this  vessel  in  the  name  of  the 
United  States,  taking  on  board  with  him  some  American  residents 
and  friendly  Californians.  With  this  small  party  he  determined  to 
retake  the  town,  and  landed  early  the  next  morning,  taking  with  them 
two  small  guns  that  they  found  on  board  the  ship.  Captain  Hamersly, 
of  the  Stonington,  a  very  gallant  fellow,  joined  the  expedition  with 
his  crew  armed  with  lances  and  blubber  spears,  as  did  Don  Santiago 
Arguella,  a  native  Californian,  and  Don  Miguel  Pedrorena,  an  old 
Spaniard,  both  gallant  men  and  good  friends  to  our  cause  from  the 
day  of  our  first  occupation  of  San  Diego.  As  the  small  party  neared 
the  town  the  Californians  hauled  down  the  Mexican  flag,  cut  down 
the  flagstaff  and  fled  to  the  hill-tops. 
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When  Merritt  and  his  party  were  driven  out  of  San  Diego  they 
sent  a  boat  to  San  Pedro,  hoping  to  find  some  of  our  cruisers  there 
and  obtain  relief.  The  Savannah  was  there,  and  Captain  Mervine, 
who  had  just  returned  from  his  unfortunate  attempt  on  the  Pueblo, 
dispatched  Lieutenant  George  Miner  with  fifty  men,  in  the  whale-ship 
Magnolia.  Reaching  San  Diego  shortly  after  Merritt's  party  had 
retaken  the  town,  Miner  assumed  command.  The  town  was  entirely 
defenseless,  and  Miner  at  once  threw  up  an  adobe  bastion  and 
mounted  two  small  brass  guns  on  it.  During  this  operation  there 
were  daily  skirmishes  between  the  enemy  and  our  men,  and  it  was  at 
the  height  of  one  of  these  that  the  Congress  attempted  to  cross  the 
bar.  In  spite  of  the  rather  perilous  situation  of  the  ship,  Stockton  at 
once  landed  one  hundred  men,  including  the  marines,  to  rescue  the 
shore  party. 

After  buoying  the  bar  and  channel  the  Congress  entered  the  port, 
and  Stockton  left  the  ship  and  took  up  his  quarters  at  Don  Juan 
Bandini's.  The  Stonington  was  sent  to  Ensefiado  for  cattle,  and  in 
the  meantime,  by  the  good  management  of  Bandini  and  other  Cali- 
fornian  friends  present,  supplies  were  obtained  from  neighboring 
ranches.  Stockton  found  that  San  Diego  was  the  only  port  in 
Upper  California  where  he  could  organize  a  force  to  put  down  the 
insurgents.  An  additional  force  was  landed  from  the  ship,  and  the 
heights  that  commanded  the  town  were  taken  possession  of  and 
fortified,  using  the  oil  casks  of  the  Stonington  to  support  the  breast- 
work. Merritt's  volunteers  were  embarked  on  board  the  Stonington 
— now  regularly  chartered  for  the  Government — and  were  sent  again 
to  Lower  California  for  horses  and  cattle.  The  party  disembarked 
at  Ensefiado,  and  proceeding  by  land  some  distance  down  the  coast, 
collected  about  five  hundred  head  of  cattle  and  two  hundred  horses 
and  mules,  all  of  which  they  succeeded  in  driving  to  San  Diego. 
The  Stonington  also  brought  some  beans,  wheat,  and  a  small  quan- 
tity of  flour.  Before  this  there  had  been  nothing  at  San  Diego  which 
could  have  been  used  for  the  sustenance  of  troops,  as  the  natives  in 
possession  of  the  country  had  driven  off  every  hoof  they  owned. 

During  the  absence  of  the  party  in  the  Stonington  great  exertions 
had  been  made  by  Lieutenant  Tilghman  to  organize  and  equip  a 
company  of  artillery  from  the  crew  of  the  Congress.  Some  of  the 
guns  were  mounted  by  the  ship's  mechanics,  others  had  been  cap- 
tured at  the  Pueblo.  Mule  harness  was  made  of  raw  hide,  and 
country  carts,  of  which  fortunately  there  were  enough  with  American 
wheels,  were  fitted  up  for  baggage  and  ammunition  wagons. 
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About  December  5,  Commodore  Stockton  received  an  express 
from  General  Kearney  announcing  his  arrival  at  Warren's  Pass  with 
an  escort  of  dragoons.  Lieutenant  Beale,  U.  S.  N.,  and  Captain 
Gillespie,  U.  S.  M.  C,  went  out  with  about  thirty  men  to  escort 
him  in. 

In  his  letter  to  General  Kearney,  Commodore  Stockton  congratu* 
lated  him  on  his  arrival  in  the  country,  and  stated  that  a  party  of  the 
enemy  under  Andres  Pico  were  encamped  in  San  Pasquale.  It 
appears  that  on  receiving  this  information  from  Gillespie,  General 
Kearney  deviated  from  the  direct  route  to  San  Diego  for  the  pur- 
pose of  surprising  this  party,  said  to  amount  to  seventy  or  a  hundred 
mounted  men.  Encamping  within  a  few  miles  of  the  enemy,  Lieu- 
tenant Hammond,  two  dragoons,  and  an  Indian  were  sent  forward 
to  reconnoitre.  When  they  were  within  a  short  distance  of  the 
village  the  Indian  was  sent  ahead.  It  is  said  that  he  entered  the 
camp,  dragged  an  Indian  out  and  was  getting  information  from  him, 
when  Hammond,  fearing  treachery,  rode  up  with  his  two  men.  Pico 
heard  the  jingle  of  their  swords  and  the  tramp  of  their  horses  and 
immediately  called  his  men  to  horse.  The  scouts  retreated,  and,  as  I 
understand,  met  General  Kearney  a  short  distance  from  the  enemy's 
camp.  He  at  once  quickened  his  march  so  as  to  reach  the  enemy 
before  they  made  off.  When  the  advanced  guard  reached  the  foot 
of  the  hill  that  overlooks  the  village,  the  order  was  given  to  "trot." 
The  order  was  mistaken  for  "charge!**  and  off  they  started  with  the 
usual  cheer.  When  passing  the  Indian  huts  Captain  Johnston  was 
shot  tlirough  the  head  and  fell  dead  from  his  horse.  As  General 
Kearney  rode  up,  the  enemy,  seeing  the  advance  so  far  from  the  main 
body,  closed  on  them  and  made  a  deadly  onslaught.  News  reached 
Moore,  commanding  the  main  body,  that  the  General  was  in  danger, 
and  he  made  an  impetuous  charge,  driving  the  enemy  before  him* 
Unfortunately,  the  charge  was  too  impetuous,  and  the  enemy  seeing 
tliem  in  disorder  and  so  far  from  the  artillery,  closed  again  and  began 
dealing  deatli  and  destruction  among  the  brave  fellows.  Aftier  some 
delay  tlie  howitzers  were  brought  up,  and  our  men  rallying  around 
them,  the  enemy  fled  at  the  first  discharge.  The  mules  that  dragged 
one  of  the  howitzers,  however,  took  fright  and  dragged  the  gun  into 
the  eneniy's  lines,  where  it  was  captured.  General  Kearney  camped 
on  the  field,  but  he  had  lost  many  of  his  bravest  officers  besides  a 
number  of  the  rank  and  file. 

The  next  morning  Gen.  Kearney  resumed  his  march  for  San  Diego. 
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At  Snook's  Ranch,  or  Paftaseitos,  the  enemy,  who  had  concealed 
themselves  in  the  gulches,  made  a  faint  charge  and  then  retired,  taking 
possession  of  a  rocky  hill  commanding  the  gulch  and  the  bed  of  the 
river  through  which  the  soldiers  had  to  pass  to  gain  the  main  road  lead- 
ing up  the  opposite  hill.  When  passing  the  rocks,  about  thirty  of  our 
men,  led  by  Beale,  of  the  Navy,  Emory,  of  the  Army,  and  Gillespie, 
of  the  Marine  Corps,  made  a  gallant  charge  and  sent  the  Californians 
flying.  Kearney  finding  himself  in  a  good  position  on  the  hill-top, 
camped  there  for  the  night,  much  harassed  by  the  enemy. 

An  express  had  been  sent  to  Stockton,  but  as  Kearney  feared  it 
had  not  reached  San  Diego,  and  as  he  was  in  a  desperate  strait,  he 
allowed  Lieutenant  Beale  to  try  and  pass  the  enemy's  lines.  He  had 
at  first  refused  Beale's  request  owing  to  the  dangerous  nature  of  the 
enterprise,  but  when  Kit  Carson  and  an  Indian  volunteered  also,  he 
let  them  set  off.  These  three,  after  many  hardships,  finally  reached 
Stockton,  and  he  acted  immediately,  sending  two  hundred  sailors  and 
marines  under  Lieutenants  Gray  and  Zeilin  to  the  rescue.  This  party 
had  with  them  one  cannon  which,  as  there  were  no  horses,  was  dragged 
by  sailors.  Lying  concealed  in  the  daytime  and  making  forced  marches 
by  night,  this  party  arrived  at  Kearney's  camp  in  two  nights  and  a 
day,  to  the  great  delight  of  the  poor  fellows  who  had  been  shut  up 
on  the  knoll  and  reduced  to  eating  mule  meat.  Elarly  the  next  morn- 
ing ambulances  were  prepared  for  the  wounded,  and  the  whole  force 
marched  into  San  Diego  unmolested. 

During  General  Kearney's  convalescence  from  a  wound  received 
at  San  Pasquale,  Stockton  completed  his  organization  of  a  sailor  force 
for  another  attack  on  the  Pueblo,  and  just  at  that  moment  the  Cyane 
reached  San  Diego.  The  evening  we  anchored,  DuPont  received 
orders  from  Stockton  to  send  him  one  hundred  men,  armed  with 
muskets  and  under  command  of  a  lieutenant  Measures  were  taken 
immediately,  and  by  nightfall  of  the  next  day,  Dec.  26th,  each  officer 
and  man  had  knapsack  and  haversack  packed  and  arms  in  perfect 
condition.  Commodore  Stockton  assigned  the  command  of  the  naval 
forces  (sailors  and  marines)  to  me,  giving  the  general  command  to 
General  Kearney,  and  reserving  to  himself  the  supreme  control. 

At  daylight,  Dec.  29,  my  men  were  landed  ;  Lieutenant  Higgins, 
Acting  Master  Stenson,  and  Midshipmen  Allmand,  Shepherd,  and 
Philip  accompanying  me.  Captain  DuPont  and  Dr.  Maxwell  went 
with  us  as  far  as  San  Diego.  We  reached  there  about  8  A.  M.  and 
reported  to  the  Commodore.    I  divided  the  men  from  the  Cyane 
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into  two  companies,  assigning  the  pikes  to  Stenson  and  the  muskets 
to  Higgins.  At  lo  A.  M.  the  forces  under  the  immediate  command 
of  Kearney,  consisting  of  about  five  hundred  seamen  and  marines 
under  Lieutenant  Rowan,  a  company  of  dragoons  under  Captain 
Turner,  and  a  company  of  riflemen  under  Captain  Gillespie,  left  San 
Diego.  The  cart-drivers,  Indians,  and  shepherds  were  commanded 
by  Lieutenant  Miner,  as  quartermaster,  assisted  by  Arguella  and 
Pedrorena. 

After  an  advance  of  a  quarter  of  a  mile  we  found  what  labor  was 
in  store  for  us.  Almost  every  ox-team  became  stalled  in  the  sandy 
bed  of  the  dry  river  and  had  to  be  dragged  across  by  the  troops ;  on 
a  dead  level  the  half-starved  oxen  managed  to  drag  the  carts,  but 
when  we  came  to  a  hill  or  a  sandy  bottom  the  troops  had  to  pull 
them  along.  These  extra  labors  were  of  hourly  occurrence,  and  when 
we  reached  the  place  where  we  were  to  camp  for  the  night  the  men 
were  almost  exhausted. 

Our  first  camp  was  at  the  Soledkd,  nine  miles  from  San  Diego. 
This  is  in  a  beautiful  valley  affording  grass  and  water  in  abundance, 
except  during  the  heated  term,  when  the  water  dries  up. 

We  took  up  our  line  of  march  at  9  A.  M.  on  the  next  day  (Dec 
30),  and  after  a  very  fatiguing  march  over  a  hilly  country,  encamped 
in  a  place  which  afforded  grass  and  water.  On  the  31st  we  advanced 
as  far  as  Panaseitos,  or  Snook's  Ranch ;  close  to  this  camp  is  the  rocky 
hill  on  which  General  Kearney  was  surrounded  by  the  enemy  after 
the  fight  at  San  Pasquale. 

On  January  7,  1847,  we  reached  a  ranch  called  Coyotes,  and  as 
we  approached  the  bank  on  which  the  house  is  built,  we  saw  one  of 
the  enemy's  lookouts  near  a  deserted  hut.  Seeing  us  unlimber  a 
field-piece,  he  put  spurs  to  his  horse  and  disappeared. 

Breaking  camp  about  9  A.  M.  the  next  day,  at  about  i  P.  M.  we 
reached  an  Indian  rancheria,  where  we  saw  several  of  the  enemy, 
who  retired  as  we  came  up.  We  now  began  to  hope  that  the  enemy 
would  measure  strength  with  us,  and  delight  was  pictured  in  the  faces 
of  all.  About  2  P.  M.  General  Kearney  ordered  both  wings  of  the 
main  body  to  move  by  the  flank  and  allow  the  ox-carts,  three  or  four 
abreast,  to  come  up.  In  front  of  these  were  placed  the  pack  animals. 
The  wings  of  the  advanced  guard  were  thrown  to  the  rear  and  those 
of  the  rear  guard  to  the  front,  thus  forming  a  hollow  square  for  the 
wagons  and  cattle.  There  was  a  piece  of  artillery  in  front  of  the 
advanced  guard,  and  one  in  front  and  one  in  rear  of  the  two  columns 
of  the  main  body,  which  now  formed  the  sides  of  the  square. 
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We  had  a  sharp  skirmish  as  we  approached  the  San  Gabriel  river, 
the  enemy  posting  their  artillery  on  a  height  and  giving  us  a  brisk 
fire  of  grape.  Their  fire  was  soon  silenced,  and  after  an  ineffective 
charge  on  their  part,  we  advanced  and  drove  them  off,  gaining  the 
bluffs  on  which  they  had  been  posted,  but  losing  twQ  men.  About 
10  A.  M.  on  the  next  day  the  enemy  opened  upon  us  again  with 
three  pieces  of  artillery  from  different  points.  As  fast  as  we  drove 
them  from  one  position  they  would  take  up  another,  and  so  we  con- 
tinued, moving  them  back  as  we  advanced,  for  about  four  hours, 
when  they  made  another  ineffectual  charge,  passing  down  the  lines 
like  lightning.  About  4  P.  M.  the  enemy  made  their  last  charge, 
which  was  beaten  off  by  the  coolness  and  steadiness  of  our  troops. 
The  sailor  force,  I  think,  acted  better  than  any  other  irregular  body 
of  the  same  experience  and  training.  Several  men  were  killed  and 
wounded  in  these  skirmishes ;  the  dead  were  buried  and  the  wounded 
carried  on  in  the  carts.  We  encamped  that  night  [January  9]  on  the 
bank  of  the  Pueblo  river,  and  fortified  ourselves  against  a  cavalry 
charge  by  putting  the  baggage  wagons  fifteen  yards  in  front  of  our 
lines  and  running  ropes  from  one  to  the  other.  During  the  night 
we  were  much  annoyed  by  the  enemy  firing  into  the  camp  and 
attempting  to  stampede  some  wild  mares  among  us. 

January  10,  a  flag  of  truce  came  from  the  enemy  with  an  offer  to 
surrender  the  capital  on  condition  that  life  and  property  be  spared. 
The  Commodore  acceded  to  these  conditions,  and  we  entered  Los 
Angeles  about  2  P.  M.  without  further  opposition.  Two  days  later 
Colonel  Fremont  entered  the  capital  at  the  head  of  his  force,  having 
with  him  three  pieces  of  artillery  commanded  by  naval  officers. 

Shortly  after  Fremont's  arrival.  General  Kearney  withdrew  to  San 
Diego  with  his  dragoons.  On  the  day  that  he  left  I  received  orders 
from  Commodore  Stockton  to  march  my  command  to  San  Pedro,  en 
route  to  San  Diego,  whither  he  was  to  go  by  land.  Consequendy 
we  broke  camp  the  next  morning,  spent  that  night  at  Domingo's 
Ranch,  and  by  i  P.  M.  the  next  day  my  whole  force  was  on  board 
the  Stonington  and  we  were  on  our  way  to  San  Diego.  Two  days 
of  discomfort,  owing  to  bad  weather  and  lack  of  room,  brought  us  to 
San  Diego,  where  I  reported  to  Commodore  Stockton  and  rejoined 
my  ship. 

In  the  latter  part  of  April  it  was  reported  that  General  Bustamente 
was  on  his  way  with  fifteen  hundred  troops  from  Sonora  to  Upper 
California.    The  Congress  put  to  sea  and  ia  three  days  landed  a 
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party  of  observation  under  my  command.  The  Commodore  landed 
and  remained  with  us  for  two  days,  when  he  returned  on  board. 
About  the  third  day  after  we  learned  that  the  rumor  about  Bustamente 
was  false,  when  the  Commodore  again  landed  and  marched  with  us 
along  shore  to  Ensefiado,  where  we  all  re-embarked  in  the  Congress 
and  returned  to  San  Diego. 

At  San  Diego  I  was  asked  by  the  Commodore  to  take  his  dis- 
patches to  Biddle  at  Monterey.  Accepting  the  duty,  I  left  San  Diego 
accompanied  by  Mr.  Norris,  the  Commodore's  secretary,  and  a 
vaguer o.  After  a  very  fatiguing  journey  we  arrived  at  Monterey, 
having  made  about  six  hundred  and  fifty  miles  in  seven  days.  We 
underwent  many  hardships  on  the  way,  but  the  natives  seemed 
kindly  disposed  and  we  paid  for  only  one  meal  during  the  entire 
trip.  The  next  day  I  reported  to  Commodore  Biddle  and  was 
assigned  to  duty  on  the  Warren  until  the  arrival  of  the  Cyane. 

On  May  25  the  Cyane  came  in,  having  on  board  General  Kearney, 
who  announced  his  intention  to  start  for  home  on  June  i,  via  the 
Rocky  Mountains.  Accordingly  he  left  us  on  that  date  with  bis 
suite,  consisting  of  Colonel  Cook,  Captain  Turner  and  others, 
escorted  by  a  mounted  party,  among  them  Colonel  Fremont  and  bis 
exploring  party. 

The  Congress,  under  Commodore  Stockton's  command,  had 
arrived  about  May  27,  the  Commodore  intending  to  return  home 
overland.  In  the  latter  part  of  June  he  hauled  down  his  flag  and 
on  July  I  began  his  long  journey  home. 

During  our  stay  in  Monterey  we  sent  our  two  companies  ashore 

daily  for  battalion  drill,  in  which  all  the  small-arm  men  of  the  squadron 

took  part,  preparatory  for  the  contemplated  service  on  the  Mexican 

coast. 
July  28,  the  Independence,  Commodore  Shubrick,  arrived,  and 

about  August  8  the  Columbus  sailed  for  home.    August  28,  the 

Preble  arrived  from  Callao.   October  16,  the  Cyane,  which  ship  I  had 

rejoined,  stood  out  of  the  bay  in  company  with  the  Independence. 

The  Erie  got  under  way  at  the  same  time,  but  failed  to  reach  out  of 

the  harbor. 

On  October  29  we  hove  to  off  Cape  San  Lucas  and,  communicat* 

ing  with  the  shore,  learned  that  Lower  California  was  in  a  state  of 

revolt.     On  the  morning  of  the  30th  we  exchanged  numbers  with  the 

Congress  off  San  Jos6.    At  7  P.  M.  the  Cyane  anchored  ofT  Palmia. 

The  Congress  and  Independence  remained  in  the  offing  until  Novem- 
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ber  I ,  when  we  all  anchored  off  San  Jos6.  Finding  the  landing  good, 
we  put  Lieutenant  Heywood  on  shore  with  twenty  men.  Here  we 
filled  our  casks  with  good  sweet  water  and  received  daily  supplies  of 
fresh  vegetables. 

Commodore  Shubrick  having  been  officially  informed  that  a  revo- 
lution was  about  to  break  out,  ordered  a  party  of  thirty  mounted 
seamen  to  be  sent  into  the  interior  as  far  as  Todos  los  Santos.  The 
party  left  San  Jos6  under  the  command  of  Lieutenant  Lewis,  accom- 
panied by  Lieutenant  Halleck  of  the  Army,  and  Surgeon  Maxwell  of 
the  Cyane,  from  whom  I  received  the  following  account  of  the  expe- 
dition :  "  The  expedition  bivouacked  on  the  road  the  first  night  about 
five  miles  from  the  town.  At  early  dawn  the  march  was  resumed 
and  continued  throughout  the  day,  halting  only  to  feed  men  and 
horses,  the  latter  sadly  in  need  of  such  care.  About  midday  the 
command  was  met  by  two  persons,  Californians  from  Todos  los 
Santos,  en  route  for  San  Jos6  with  the  purpose  of  having  an  inter- 
view with  Commodore  Shubrick  to  assure  him  that  in  general  the 
citizens  of  Magdalena  Bay,  at  the  head  of  which  is  the  town  of  Los 
Santos,  were  not  hostile  to  the  United  States,  and  that  a  faction 
was  at  the  bottom  of  the  unfriendly  movement.  They  advised  the 
return  of  our  small  force  to  the  ship,  as  there  was  quite  a  force  of 
Mexicans  and  Yaca  Indians  near  Los  Santos,  in  sympathy  with  the 
disaffected  part  of  the  population  (at  the  head  of  which  were  the 
Padre  Gabriel  and  the  Alcalde),  and  ready  to  attack  as  soon  as  they 
could  do  so  with  safety ;  and  said  that  the  character  of  the  passes  and 
roads,  or  paths,  was  such  that  we  could  be  ambushed  at  many  points. 
The patsd7ios  were  evidently  in  earnest,  as  their  after-conduct  proved, 
and  desired  to  avoid  a  conflict  which  they  felt  satisfied  would  result 
in  disaster  to  them.  Giving  full  credence  to  the  honesty  of  their 
purpose,  they  were  directed  to  seek  the  Commodore  and  make  their 
report  to  him,  and  we,  not  disregarding  their  timely  warning,  con- 
tinued our  march  and,  hot  and  weary,  bivouacked  at  nightfall,  but 
in  a  situation  very  much  resembling  *  rats  in  a  rat-trap,' — steep  hills 
immediately  above  us,  a  mule  path  in  front,  and  a  wide  arrcya  on  our 
flank. 

•'  Fortunately  the  night  passed  quietly,  except  the  barking  of  coy- 
otes, and  at  sunrise  we  resumed  our  march,  passing  the  defiles  and 
Thermopylae  straits  without  molestation,  and  taking  up  our  quarters 
at  night  in  the  hamlet  of  Piscodores,  about  nine  miles  from  Los 
Santos.    We  were  very  kindly  received  here,  and  left  the  place  in 
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the  morning  under  the  impression  that  everything  would  be  friendly 
on  reaching  our  destination. 

"  As  we  were  entering  the  town  of  Los  Santos  we  were  met  by  a 
fine-looking  gentleman  of  about  middle  age,  dressed  in  snow  white 
linen,  on  a  mule  equally  white.  The  Padre  Gabriel,  who  most  cor- 
dially welcomed  us,  rode  with  us  to  the  Presidio  and  lodged  us  in  his 
chapel,  which  adjoined  the  church  and  had  attached  to  it  a  large 
corral,  as  was  common  in  the  early  days  of  the  country.  All  for 
awhile  was  coulcur  de  rose.  The  officials  came  forward,  who  but  half 
an  hour  before  had  accepted  our  proclamation  while  the  sand  on  the 
ink  of  their  rebellious  predecessors  was  yet  wet,  and  the  Padre,  head 
and  front  of  the  outbreak,  was  radiant  with  smiles  (Judas)  and  an 
unconcealed  satisfaction  at  this  state  of  affairs.  The  cloud,  however, 
was  gathering:  a  sumptuous  repast  was  ordered  and  wiiversal 
hilarity  prevailed ;  the  advantages  to  be  derived  to  both  nations  were 
discussed  and  the  most  friendly  feeling  was  established. 

*'  In  the  meantime  mischief  was  at  work  outside.    Our  horses, 
sorr>'  things  at  best,  had  been  sent  to  some  distant  meadow  for  food, 
and  as  evening  approached  it  w^as  deemed  proper  they  should  be 
brought  to  the  corral.     At  this  point  the  Padre  first  showed  signs  of 
dissent  from  us.     The  horses,  he  said,  were  tired  and  would  be  in 
fitter  plight  for  our  return  in  the  morning  if  left  all  night  in  the 
meadow.     We  could  not  dispute  what  he  advanced,  and  would  prob- 
ably have  yielded  but  for  the  unexpected  appearance  of  one  of  the 
men  who  had  warned  us  of  the  existing  feeling  on  the  part  of  the 
recent  authorities.     Calling  one  of  the  party  aside  after  dinner,  he 
asked  for  a  private  place  where  he  could  talk  with  safety.  After  some 
difficulty  this  was  found,  and  it  was  then  learned  that  the  Mexican 
forces  and  their  Indian  allies  were  about  thirty  miles  from  us,  and 
that  the  Padre  had  despatched  one  of  his  sons  to  inform  them  of  our 
number  and  position  and  enjoining  their  immediate  attack  upon  us.  It 
was  then  determined  to  bring  in  the  horses  and  corral  them  in  the 
church  enclosure.    This  gave  great  uneasiness  to  the  Padre,  and 
when  the  church  bell  tolled  eight  and  the  tread  of  the  sentry  was 
heard  on  the  flat  roof  overhead,  the  Padre,  who  was  enjoying  a 
fragrant   Havana,  inquired  the  meaning,   and  being  told  that  the 
sentry  would  pass  him  out  or  in  as  he  desired,  sprang  from  the  table, 
rushed  into  his  sanctum,  closed  the  door  and  was  not  seen  until  the 

ct  morning.     The  entire  premises  had  b^en  barricaded  and  sentries 
ed ;  and  none  too  soon,  we  were  convinced,  for  Monseigneur 
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Gabriel  had  dispatched  another  messenger  to  hasten  the  movements 
of  the  enemy. 

"  In  the  meantime  our  men  had  been  tampered  with.  Rum  had 
been  smuggled  to  them,  flints  had  been  extracted  from  their  muskets, 
and  in  the  morning  they  were  in  rather  a  dilapidated  condition,  and, 
not  m.uch  used  to  riding,  could  scarcely  keep  the  saddle.  The  Padre 
seeing  this,  dispatched,  we  were  told,  another  messenger  for  his  allies, 
hoping  that  they  could  intercept  us  should  we  leave  in  such  a  plight. 

"  Having  satisfactorily  arranged  affairs  with  the  newly  formed 
municipality  and  no  enemy  appearing,  it  was  determined  to  retrace 
our  *  march  to  the  sea  *  as  soon  as  the  men  of  the  command  had 
somewhat  recovered  from  the  effects  of  the  too  liberal  hospitality  of 
Padre  Gabriel  and  his  sons.  We  therefore  paid  our  bill  and  took  up 
our  line  of  straggling  march;  the  old  Judas,  again  on  his  white  mule 
and  in  his  snow  white  attire,  accompanying  us  to  the  edge  of  the 
town,  though  he  had  previously  promised  to  go  as  far  as  his  ranch 
that  we  might  have  a  taste  of  his  delicious  rum. 

*'  Reaching  Piscadores  about  sunset  we  determined  to  rest  there 
for  the  night,  though  we  found  a  wonderful  change  in  its  hospitality 
and  could  with  difficulty  get  our  wants  supplied.  After  the  watch 
had  been  set,  and  far  on  in  the  night,  we  were  suddenly  aroused  by  a 
deep-toned  voice  calling  *  Americano  /  Americano  P  On  bringing 
the  intruder  before  the  officer  commanding,  he  stated  that  the  Mexicans 
and  Indians  under  General  or  Colonel  Pineda  were  in  hot  pursuit 
of  us,  and  begged  we  would  leave  at  once  so  as  to  reach  a  pass  where 
two  could  not  pass  abreast ;  that  he  had  been  shot  at  in  his  attempt 
to  reach  us,  and  that  his  brother  had  to  make  his  escape  also. 
Antonio  was  even  beseeching  in  his  earnestness  and  evidendy 
believed  all  he  said.  A  council  of  war  was  called  and  it  was  decided 
to  stay  where  we  were  and  make  breastworks  of  saddles  and  blankets 
and  what  we  could  get,  and  if  not  molested,  to  move  on  in  the  morn- 
ing. This  decision  was  agony  to  Antonio,  but  there  was  no  help  for 
it,  so  he  went  off  to  a  fishing  village  near  by  and  took  refuge  on  an 
American  whaler  in  Magdalena  Bay.  This  man  afterwards  made  his 
way  to  La  Paz,  and  it  was  he  who  later  on  procured  horses  for 
Lieutenant-Colonel  Burton  to  enable  him  to  send  the  expedition  to 
San  Antonio  that  rescued  the  officers  of  the  Navy  imprisoned  there. 
We  passed  rather  an  uneasy  night,  but  the  bright,  beautiful  and  frag- 
rant morning  of  Lower  California  found  us  safe  and  rested,  and  after 
rewarding  our  unwilling  hosts  we  returned  without  further  incident 
to  our  respective  ships." 
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It  was  hoped  that  the  two  successful  expeditions  under  Lieutenant 
Selden  and  Passed  Midshipman  McLanahan,  respectively,  in  which 
quite  a  number  of  prisoners,  including  Padre  Gabriel,  were  taken, 
would  have  quieted  all  open  opposition  to  our  rule,  if  rule  it  could  be 
called  when  the  mild  but  firm  administration  of  Captain  DuPont 
almost  persuaded  the  governed  that  they  were  the  governors  ;  but  a 
few  dissatisfied  persons,  at  the  head  of  whom  was  a  captain  in  the 
Mexican  service,  residing  in  Lower  California,  thought  proper  to  play 
the  guerrilla  by  attacking  those  friendly  to  us  and  intercepting  sup- 
plies necessary  to  the  comfort  of  the  garrison  at  San  Jos6.  With  the 
view  of  suppressing  this  chief,  Captain  DuPont  offered  a  reward  for 
his  apprehension.  As  the  Californians  had  no  love  for  Mexicans,  this 
reward  would  undoubtedly  have  produced  the  offender,  perhaps 
accompanied  by  a  catastrophe.  This  man*s  family,  however,  had  on 
more  than  one  occasion  been  kind  and  hospitable  to  our  people  as 
they  passed  and  repassed  the  hamlet  of  Los  Palos  on  the  direct  route 
to  Santiago,  San  Antonio,  and  other  more  inland  towns.  This  kind- 
ness was  not  forgotten.  Therefore,  to  avoid  trouble  and  distress  to 
the  family,  it  was  resolved  to  try  milder  means  to  bring  in  the  insur- 
gent chief.  Permission  was  obtained  of  Captain  DuPont  for  an 
effort  to  this  end.  Accordingly,  Surgeon  Maxwell,  with  Mr.  Gillespie, 
an  American  resident,  as  interpreter,  and  three  or  four  Californians, 
left  the  Cuartel  of  San  Jos6  in  the  evening,  and  gaining  the  table- 
land commanding  Los  Palos  before  nightfall,  waited  until  dark  to 
descend  unobserved,  if  possible,  to  the  hamlet  and  surprise  the  object 
of  their  search.  The  movement  was  quietly  made,  the  horses  left  in 
a  ravine  in  charge  of  an  armed  native,  and  by  two  paths  the  party 
carefully  approached  the  house  known  to  be  the  residence  of  the 
Mexican  captain's  family  and  where  it  was  expected  to  find  him — 
but  who  or  what  can  escape  the  vigilance  and  acute  sense  of  smell  of 
a  Mexican  dog  ?  He  gave  the  alarm  and  the  culprit  fled  by  a  path 
better  known  to  him. 

The  game  was  not  up  yet,  however,  neither  was  the  attempt  at 
surprise  fruitless.  A  Mexican  officer  who  figured  at  the  attack  on 
the  church  held  by  Lieutenant  Heywood,  was  found  in  one  of  the 
houses,  wounded  and  unable  to  move,  and  an  interview  resulted  with 
the  wife  of  the  escaped  captain.  She  communicated  with  her  hus- 
band, who  acceded  to  the  proposed  interview,  consented  to  give  him- 
self up,  was  accordingly  escorted  to  the  Cuartel  at  San  Jos6,  and 
delivered  himself  as  prisoner  of  war  to  Captain  DuPont. 
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On  the  9th  of  November,  1847,  Lieutenant  Hey  wood  was  landed 
at  San  Jos6  with  twenty  marines,  three  officers,  a  twelve  pounder 
gun,  and  provisions  for  two  or  three  weeks.  The  force  was  a  com- 
temptible  one  and  compromised  our  friends  without  protecting  them. 

On  the  same  day  the  Congress,  Independence,  and  Cyane  sailed 
for  Mazatlan,  arriving  on  the  loth  "cleared  for  action."  The  Cyane 
anchored  close  in  with  a  spring  on  her  cable,  and  the  other  ships 
anchored  outside. 

About  10  A.  M.  of  the  nth,  the  Cyane  having  been  moored  head 
and  stern,  with  her  broadside  on  the  town,  the  boats  of  the  other 
ships  were  sighted  rounding  the  point  (the  Congress  had  taken  posi- 
tion in  the  old  harbor  and  the  Independence  to  the  westward  of  the 
town).  We  shoved  off  our  boats  containing  two  companies  and  two 
guns,  and  drew  up  on  the  beach  at  1.30  P.  M.,  Lieutenant  Page  and 
myself  commanding  respectively  the  right  and  left  wings.  We 
marched  up  to  the  Cuartel  and  stacked  arms.  The  American  flag 
was  hoisted  on  the  Cuartel  and  saluted  with  twenty-one  guns  from 
the  Independence ;  and  at  4  P.  M.  we  returned  to  the  ship,  leaving 
Company  A  and  the  marines  as  our  quota  of  the  garrison. 

On  the  14th  I  was  sent  in  charge  of  a  boat  expedition  up  the  Estero, 
but  was  forced  to  return  in  consequence  of  shoal  water.  We  found 
on  shore  two  or  three  small  vessels  burned  to  the  water's  edge,  took 
from  them  two  small  anchors,  and  returned  to  the  ship. 

On  the  2oth  a  water  and  land  expedition  started  at  i  P.  M.  for  the 
purpose  of  surprising  a  party  of  the  enemy  quartered  at  Urias.  The 
water  party,  under  my  command,  landed  within  a  hundred  yards  of 
the  enemy's  pickets,  and  at  dawn  of  day  opened  fire  and  charged  on 
the  camp,  from  which  the  enemy  was  driven,  several  of  them  being 
killed  and  wounded.  The  land  party,  having  fallen  into  an  ambush 
of  the  enemy's  advanced  guard,  were  severely  handled,  losing  about 
twenty  in  killed  and  wounded. 

On  the  26th,  Lieutenant  Smith,  of  the  Dale,  brought  word  that  a 
party  that  had  landed  from  that  ship  at  Guaymas  had  been  fired 
upon,  and  that  Captain  Selfridge  was  wounded.  At  4  P.  M.  the 
Cyane  went  to  sea,  and  after  beating  about  the  coast  of  Lower  Cali- 
fornia for  a  couple  of  weeks,  arrived  at  La  Paz  at  3  A.  M.  December 
9.  Lieutenant-Colonel  Burton  came  off  in  a  shore  boat  and  told  us 
that  the  enemy  had  made  repeated  attacks  upon  his  position,  but 
had  each  time  been  driven  back  with  loss.  We  stayed  at  La  Paz 
until  February  12,  1848,  protecting  Burton,  sending  parties  on  shore 
almost  nightly,  and  drilling  the  men  in  evolutions  and  target  practice. 
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On  the  1 2th  of  February  we  got  under  way  to  proceed  to  the  relief 
of  Lieutenant  Hey  wood.  We  arrived  at  San  Jos6  on  the  evening  of 
the  15th  and  got  out  the  boats.  Hey  wood  to  all  appearances  was 
closely  invested,  a  Mexican  flag  flying  within  forty  yards  of  his 
defenses.  The  whole  sailor  force  of  the  Cyane,  amounting  to  ninety 
men,  was  drawn  up  on  the  beach  at  daylight  on  the  i6th  of  February, 
ready  to  move  under  the  command  of  the  captain  and  executive 
officer.  The  force  marched  from  the  beach  by  the  flank,  the  two 
companies  abreast,  with  the  field-piece  slightly  in  advance — tactics 
adopted  for  the  reception  of  a  cavalry  charge.  The  advanced  guard 
of  the  enemy  fell  back  as  we  came  on  and  opened  fire  on  us  from  the 
hill-tops  as  the  head  of  our  column  reached  the  hamlet  of  San  Vin- 
cento.  They  were  soon  silenced  and  dislodged  by  the  warmth  of  our 
volleys ;  but  as  our  men  moved  on  they  closed  in  our  rear  and  poured 
in  a  hot  but  ineflfective  fire.  As  we  skirted  a  sugar  field,  after  cross- 
ing a  stream,  the  enemy  opened  again  from  his  ambuscades,  but  as 
they  fired  over  the  fences  instead  of  through  them,  they  invariably 
overshot  us.  We  soon  silenced  them  by  a  few  volleys  through  the 
fences,  and  marched  a  hundred  yards  before  it  became  necessary  to 
brush  them  off*  again.  Then  we  were  assailed  from  a  grove  of  plan- 
tains, in  front  and  from  both  sides  of  the  road,  and  until  we  reached 
the  village,  a  distance  of  four  hundred  yards.  Hey  wood,  mustering 
all  his  force  that  he  could  spare  from  his  defenses,  sallied  forth  to  our 
assistance,  and  met  us  as  we  climbed  a  small  ridge.  We  entered  the 
town  and  drew  up  in  front  of  the  Cuartel.  Some  of  the  men  wander- 
ing through  the  town  received  a  scattering  fire  from  some  stragglers 
of  the  enemy  posted  on  the  overlooking  heights,  from  which  they 
were  soon  driven  by  a  well  directed  volley ;  after  this  we  received  no 
further  annoyance  and  dismissed  the  men  for  food  and  repose. 

Our  force  on  this  occasion  was  composed  as  follows : 

Sailors  acting  as  infantry  (Companies  A  and  B),  .  84  men. 

Artillery, 5     " 

Marines, 5     " 

Officers, 8    " 

Total, 102  men. 

Our  loss  was  four  wounded,  two  of  these  very  slightly. 

The  officers  were  Captain  DuPont,  Lieutenants  Rowan  and  Har- 
rison, Acting  Master  Fairfax,  Midshipmen  Shepherd,  Lewis,  and 
Vanderhorst,  and  Surgeon  Maxwell. 
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The  enemy's  force  is  estimated  at  from  three  hundred  to  three 
hundred  and  fifty,  and  his  loss  at  from  thirty-five  to  forty. 

During  the  advance  of  our  h'ttle  force  on  the  Cuartel,  the  enemy 
were  distincdy  seen  from  the  ship,  but  the  chaparral  and  broken 
ground  concealed  our  force  so  entirely  from  Lieutenant  Selden,  who 
had  been  left  in  command,  that  he  was  unable  to  fire  without  the 
danger  of  injuring  friend  as  well  as  foe.  After  we  reached  the  Cuar- 
tel he  threw  a  few  shells  in  the  valley  and  soon  dispersed  the  strag- 
glers who  hovered  in  the  corn  and  cane  fields.  The  enemy  enter- 
tain a  holy  horror  of  the  bolas  podridas^  or  rotten  balls,  as  they 
call  our  shells. 

When  the  distressed  condition  of  the  garrison,  the  prompt  and 
timely  aid  of  the  Cyane,  and  the  handsome  manner  in  which  the 
affair  was  conducted,  are  taken  into  consideration,  this  may  be  safely 
set  down  as  the  most  creditable  affair  that  occurred  in  California. 
Lieutenant  Hey  wood  deserves  ^the  utmost  praise  for  his  determined 
perseverance  and  cool  and  unflinching  courage.  When  we  reached 
him  he  had  provisions  for  but  eight  days  at  reduced  allowance,  and 
he  had  made  preparations  for  blowing  up  the  Cuartel  previous  to 
surrender;  his  auxiliary  forces  were  in  despair  and  had  begun  to 
treat  with  the  enemy. 

The  wants  of  the  garrison  having  been  relieved  and  the  wounded 
attended  to  by  our  fighting  surgeon  (Maxwell),  nothing  remained  to 
mar  our  joy  but  the  death  of  Passed  Midshipman  McLanahan,  who 
fell,  fighting  gallantly  for  his  country,  three  days  previous  to  our 
arrival. 

Our  next  duty  was  to  bring  provisions  from  the  ship  to  the  Cuartel, 
a  service  of  much  difficulty,  owing  to  the  want  of  suitable  means  of 
transportation  and  the  difficulty  of  landing  provisions  in  the  high 
surf  Having  procured  three  mules,  we  began  packing  a  barrel  of 
beef  or  pork  on  each,  making  two  trips  daily  until  we  had  supplied 
Heywood  with  two  months*  full  rations  for  one  hundred  people.  His 
force  only  amounted  to  sixty,  including  sailors,  marines,  and  Califor- 
nians,  but  allowance  had  to  be  made  for  the  women  and  children  of 
the  auxiliaries.  The  operation  of  getting  the  provisions  up  consumed 
the  remainder  of  the  month.  On  March  i  we  stopped  the  trains  to 
enable  Heywood  to  complete  his  well  and  protect  it  with  a  wall — a 
necessary  work,  since  the  enemy  had  made  preparations  to  cut  off  his 
water,  and  but  for  our  arrival  would  have  succeeded  in  two  or  three 
days  more. 
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The  sloop  Alerta,*  Lieutenant  McRae,  now  arrived  from  La  Paz 
with  the  news  that  all  was  quiet  there,  and  that  Burton  was  planning 
a  surprise  for  the  purpose  of  rescuing  our  prisoners  said  to  be  in 
San  Antonio. 

March  12,  we  received  from  the  whale-ship  Trescot  a  prisoner  of 
war,  Captain  Juan  Zuniga,  who  had  recently  acted  as  captain  of 
cavalry  under  General  Pineda. 

March  17,  the  transport  Isabella  from  Monterey  hove  to  off  the 
harbor  with  a  hundred  and  fifty  New  York  volunteers,  from  Stevens' 
regiment,  under  Captain  Nagle,  to  strengthen  the  garrison  at  La  Paz. 
They  sailed  thither  in  the  afternoon  of  the  same  day. 

March  21,  Passed  Midshipmen  Duncan  and  Warley  arrived  from 
La  Paz  in  a  small  launch  with  three  men,  having  been  rescued  from 
captivity  by  Burton's  surprise;  the  rescuing  party  had  been  com- 
posed of  thirty  mounted  men  under  the  command  of  Captain  Steele, 
accompanied  by  Lieutenant  Halleck  of  the  Engineers. 

On  the  night  of  March  23,  Captain  DuPont  went  with  a  party  to 
surprise  the  enemy's  camp  at  Santa  Anita,  accompanied  by  Lieu- 
tenant Heywocd  and  myself;  but  a  spy  frustrated  the  attempt  by 
giving  the  enemy  information,  and  when  we  reached  the  camp  we 
found  it  deserted. 

April  I,  Lieutenant  Selden,  with  Surgeon  Maxwell  and  a  party  of 
mounted  men  (sailors  and  marines),  was  sent  from  the  Cyane  to 
scour  the  country,  and  returned  after  an  absence  of  three  or  four 
days,  bringing  about  twenty  prisoners,  but  without  important  infor- 
mation. 

April  16,  the  schooner  Rosita,  commanded  by  Passed  Midshipman 
Duncan,  arrived,  bringing  Lieutenant  Moorehead  of  the  Army,  ten 
men  and  a  wagon,  preparatory  to  the  arrival  of  a  force  for  the  relief 
of  Heywood. 

April  20,  the  brig  Sterling  arrived  with  sixty-three  8-inch  mortars ; 
and  the  Southampton  also  came  in,  bringing  two  hundred  volunteers 
for  the  relief  of  the  garrison. 

Sunday,  the  23d,  the  Cyane  left  San  Jos6  for  Mazatlan  and  arrived 
there  on  the  evening  of  the  29th.  On  the  7th  of  May,  the  Ohio, 
bearing  the  broad  pennant  of  Commodore  Jones,  came  in  and 
anchored. 

After  staying  a  week  at  Mazatlan  we  were  informed  that  a  mutiny 
had  broken  out  among  the  New  York  volunteers  at  San  Jos6,  and  we 

♦Captured,  November  3,  1847,  ^y  Lieutenant  Craven. — Edu 
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of  the  Cyane  were  ordered  there  to  quell  it  by  our  presence,  with 
instructions  to  use  force  if  necessary.  We  got  under  way,  reached 
San  Jos6,  filled  our  water  casks,  and  having  received  on  board  five 
of  the  mutineers,  made  sail  again  for  Mazatlan,  where  we  anchored 
on  Sunday,  May  21st. 

June  I,  1848,  having  made  all  preparations  for  sea,  we  got  under 
way,  homeward  bound ;  passing  under  the  Commodore's  quarter  we 
saluted  him,  gave  and  received  three  cheers,  and  stood  out  of  the 
harbor. 

Arriving  at  San  Bias  we  learned  that  the  Mexican  Congress  had 
ratified  the  treaty  of  peace.  This,  of  course,  was  the  end,  and  my 
war  service  in  the  Cyane  was  over. 


562  XAVAL  ADMINISTRATION. 

has  h>een  universally  conceded  that  there  must  be  a  division  of  lay 
and  professional  duties ;  and  such  is  the  complexity  of  the  machinery 
of  a  well  devised  system  of  naval  administration,  such  the  diversity 
of  knowledge  required,  that  the  rule  holds  good  whether  the 
Minister  of  Marine  be  a  civilian,  or,  as  frequendy  occurs  under  the 
military  governments  of  Eurof>e,  a  member  of  the  naval  profession. 

Now,  it  is  the  adjustment  of  the  civil  and  military  branches  of 
administration  that  forms  one  of  the  prime  difficulties  in  arranging 
a  naval  government  that  will  satisfy  the  requisite  conditions  as  already 
laid  down.  And  in  the  effort  to  effect  this  adjustment  it  is  necessary, 
and  indeed  proper,  that  there  should  be  taken  into  account  the 
great  jealousy  of  the  military  and  naval  classes  which  has  from  time 
immemorial  existed  in  the  Anglo-Saxon  race  on  the  part  of  the  civil 
authorities. 

It  would  be  well  to  premise  here  that  as  the  word  Marititne 
relates  to  affairs  of  the  sea  generally,  and  the  word  Naval  is  often 
used  in  a  double  sense, — as"  "  Naval  Officer  "  of  the  Custom  House, 
'*  naval  stores  "  of  commerce,  etc.,  etc, — the  word  Military  will  be 
used  throughout  this  article  to  apply  to  those  naval  matters  which  are 
of  a  distinctly  military  character,  as  opposed  to  those  which  are 
common  to  the  military  art  and  the  mercantile  world  alike.  Thus» 
Ordnance  does  not  come  under  the  head  of  the  military  branch  of 
the  naval  government ;  for,  among  other  duties,  it  is  the  business  of 
the  chief  ordnance  officer  to  design  and  construct  guns,  and  their 
dependencies.  He  is  in  some  sort  a  manufacturer,  and,  as  such, 
his  office  comes  under  the  civil  branch.  He  need  not  necessarily  be 
a  military  or  a  naval  officer.  Sir  William  Armstrong,  Sir  Edward 
Whitworth,  and  Krupp  of  Essen,  were  all  civilians,  as  were  Parrott, 
Dr.  Gatling,  and  Hotchkiss.  Naval  Gunnery,  on  the  other  hand,  is  a 
distinctively  military  art,  and  belongs  exclusively  to  the  military 
branch  of  naval  government.  The  procurement  of  naval  stores  and 
materials,  and  the  construction  and  equipment  of  ships,  although  those 
ships  are  designed  for  purposes  of  war,  come  under  the  civil  adminis- 
tration, as  do  all  matters  of  finance. 

It  is  necessary  that  this  distinction  should  not  be  lost  sight  of,  for 
it  is  the  key  to  the  whole  question.  The  character  of  a  bureau  of  an 
Executive  department  is  determined  by  its  functions,  not  by  the 
status  of  its  chief.  Hence,  as  all  the  bureaus  of  our  Navy  Department 
belong  to  the  civil  branch  of  naval  administration,  all  the  chie&  of 
bureaus  act  in  a  civil  capacity.  Such  is  the  theory  on  which  our 
Navy  Department  is  constructed. 
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In  practice,  this  theory  is  departed  from  to  the  extent  of  arbitrarily 
assigning  certain  military  duties  to  two  or  more  of  these  civil  bureaus  ; 
but  those  duties  are  there  of  necessity,  not  of  right.  It  may  be  said 
here,  at  the  outset,  as  will  be  fully  shown  later  on,  that  it  is  to  this 
confusion  of  ideas,  this  unphilosophical,  ill-considered  attempt  to 
force  a  union  between  incompatible  elements  (the  civil  and  the 
military),  that  the  present  condition  of  the  Navy  is  due. 

To  a  thorough  understanding  of  the  question  under  consideration, 
it  will  be  necessary  to  go  back  somewhat,  to  the  early  days  of  the 
navy  of  Great  Britain,  whence  many  of  our  laws  and  customs  are 
derived. 

NAVAL  ADMINISTRATION   IN  ENGLAND. 

**  The  guardianship  of  the  seas,  and  as  a  consequence  the  command 
of  the  naval  forces,  is  by  the  common  law  of  England  vested  in  the 
Crown.  In  early  times  the  Crown  delegated  this  power  to  officers 
who  were  first  called  *  guardians  of  the  sea,'  and,  afterwards, 
Admirals." 

*'The  office  of  Admiral,  then,  forms  one  of  the  prerogatives  of  the 
Crown,  but  is  distinct  from  the  kingly  office,  and  is  capable  of  being 
conferred  either  partially  or  in  full  on  a  subject" 

**  The  appointment  of  a  Lord  High  Admiral,  unless  restricted  by 
the  instrument  of  appointment,  is  a  complete  delegation  of  the  office 
and  vests  in  the  appointee  all  the  powers  and  privileges  of  the  Lord 
High  Admiral.  Usually,  however,  a  partial  delegation,  only,  takes 
place  by  the  appointment  of  Lords  Commissioners  of  the  Admiralty, 
who  are  invested  by  their  commission  with  such  powers  only  as  are 
necessary  for  the  government  of  the  Navy.  In  the  meantime  the 
office  is  not  in  abeyance,  but  is  retained  by  the  Queen,  who  is  ex 
officio  Lord  High  Admiral  and  possessed  of  all  the  powers  that  are 
not  included  in  the  commission  of  the  Lords  of  the  Admiralty.  To 
remove  certain  doubts,  the  Act  of  William  and  Mary  provides  that 
all  powers  of  the  Lord  High  Admiral  may  be  exercised  by  the  Lords 
of  the  Admiralty  according  to  their  commission,  to  all  intents  and 
purposes  as  if  they  were  Lord  High  Admiral  of  Great  Britain." 

[Thring.] 

The  foundation  of  the  Navy  of  England  was  laid  by  Henry  VIII 
(1509-47).  He  constituted  an  Admiralty  and  a  Navy  Board.  The 
former  represented  the  military  branch  and  was  appointed  to  inspect 
ships  of  war.     It  was  not  permanent  in  its  character.    The  latter. 
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formed  the  dvn  tvandi  and  was  (tf  a  more  pennanent  Httn&  Tl 
Coun  of  Adintialt]-  was  erected  aboot  the  same  time. 

The  regulations  for  the  civ3  gDvemment  of  naval  aflfatn  «er 
under  Edward  VI,  revised,  arranged  and  a»&nned  bf  oriinmo 
which  form  the  basis  of  all  subsequent  instruction  gncn  to  d 
officers  to  whcMn  the  management  of  civil  a&iis  of  die  Ifavy  hi 
been  committed. 

"  No  considerable  alteration  in  the  civil  govenntent  of  tbe  Nav 
took  pUce  from  the  time  of  Edward  VI  till  1609,  whei^  in  eooai 
quence  of  many  abuses  which  were  complained  oC,  the  prindp 
ofikers  were  suspended,  and  commtssioncrs  ai^Knntedwidi  powen  1 
ma.n3ge,  settle,  and  put  the  afiairs  of  the  Navy  into  a  r^llt  ooom 
and  to  take  such  measures  as  they  m^ht  deem  111  h  miij  to  ptcvei 
the  continuance  of  the  many  great  frauds  and  abosa  wludi  pn 
vailed."  [First  Report  <^  the  CommissioneiB  on  the  Gnl  AflUn « 
the  Navy,  1805.] 

THE  NAVT  BOAKD. 

Distinct  from  the  Admiralty,  yet  sut^ect  to  i^  the  latary  of  A 
Navy  Board  serves  to  illustrate  the  great  evil  of  1 
widely  the  ciinl  and  the  military  brandtes  ot  nsvil  g 
Established  in  1512,  the  Navy  Board  went  through  a  variety  * 
changes  of  organization,  inflicted  untold  injuries  upon  die  Hufj,  n 
was  finally  abolished  in  June,  1832.  Its  whole  histaty  ■  a  ^— '*■■ 
protest  against  the  unaccountabSity  of  boards,  or  of  indindHd 
charged  with  important  public  duties  and  large  ejipenditnrea. 

The  Navy  Board,  under  the  Controller  of  die  Navy,  wa*  daigi 
n-ith  the  civil  administration  of  the  Navy.  It  had  to  do  with  aa 
tracts,  supply  of  stores  and  provisiona,  w<^  in  the  doAyanl 
etc..  etc.  Nominally  subordinate  to  the  Admiral^,  the  "»*«««*»fi[t  1 
the  Navy  Board  acted  as  if  wholly  independent  <d  all  "^m^^  an 
much  of  [he  waste  and  peculation  was  due  to  dietr  11 
ignorance,  and  incapacity.  The  list  of  abuses  almoal 
During  the  French  wars  the  complaints  of  hod  j 
general.  The  English  squadrons  blockading  Fiendi  f 
badiy  supplied  with  wholesome  food  that  scurvy  vas  common. 
the  close  of  the  Seven  Years  War,  1755-1762,  there  had  been  \ 
in  killed  and  wounded,  during  all  the  naval  battles,  1513  s 
marines,  while  133,708  had  died  of  disease  or  had  been  driven  fa 
meat  to  desertion. 
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In  1798,  the  Ajax  line  of  battle  ship  cost  to  build  at  a  private 
yard  ;^2o,502.  In  four  years  her  repairs  alone  had  amounted  to 
;^28,977.  The  Achilles,  built  about  the  same  time  and  for  about  the 
same  price,  cost  in  repairs  ;^37,ooo.  It  was  stated  on  the  floor  of 
the  House  of  Commons  that  in  Lord  Spencer's  time  (1794-1801) 
the  amount  of  plunder  and  embezzlement  in  the  Navy  was  fully 
;^3, 000,000  per  annum,  or  about  25  percentum  of  the  annual  ex- 
penditure. 

Lord  Spencer  was  succeeded  as  First  Lord  of  the  Admiralty  by 
the  Earl  of  St.  Vincent,  and  it  required  just  such  a  character  to  bring 
the  Navy  Board  to  a  strict  account  He  moved  for  a  Parliamentary 
Commission  to  inquire  into  abuses  in  the  civil  departments  of  the 
Navy.  The  measure  was  violently  opposed  by  one  party  in  Parlia- 
ment, at  the  head  of  which  was  no  less  a  person  than  Mr.  Canning ; 
and  as  warmly  supported  by  another,  the  staunchest  of  whom  was 
Sheridan.  Besides  these,  such  eminent  men  as  Mr.  Addington  (then 
Prime  Minister),  Pitt  (his  predecessor  in  office).  Fox,  Law  (afterwards 
Lord  Ellenborough\  Grey,  Lord  Eldon,  and  Earl  Temple  took  part 
in  the  debates.  In  the  Peers,  Lord  Nelson,  who  had  had  personal 
experience  in  command  afloat  of  the  wretched  inefficiency  of  the 
Navy  Board,  cordially  supported  the  bill.  The  Navy  Board  was 
strongly  represented  in  the  House.  The  Controller  himself,  who 
was  at  the  head  of  the  Board  (then  Sir  Andrew  S.  Hammond,  an  old 
officer  of  good  standing),  had  a  seat,  and  the  jobbers  and  contractors 
all  had  their  representatives.  The  measure  was  finally  carried,  how- 
ever, in  spite  of  the  opposition. 

The  departments  to  be  investigated  were  those  of  the  Navy  Board, 
the  Treasurer  of  the  Navy,  the  Victualling  Board,  the  Sick  and  Hurt 
Board,  the  commissioners  for  the  receipt  of  sixpences  from  merchant 
seamen  for  Greenwich  Hospital,  and  of  prize  agencies.  It  is  stated 
authoritatively  that  from  1694  to  1851  England  had  robbed  her 
merchant  seamen  of  ^2,500,000  in  hospital  dues  for  which  nothing 
had  been  given  in  return  but  neglect.  Sick  merchant  seamen  were 
never  admitted  to  Greenwich  Hospital. 

The  Commission  was  two  years  in  session  and  made  twelve  reports, 
each  covering  a  different  subject  Some  of  the  reports  are  said  to 
have  "  astonished  Parliament  and  the  country,"  and  the  work  on  the 
whole  to  have  been  one  of  the  most  able,  acute,  and  laborious  inves- 
tigations ever  undertaken.  On  May  2, 1805,  the  Commission,  on  the 
motion  of  Mr.  Sheridan,  received  a  vote  of  thanks.    Many  reforms 
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grew  out  of  this  inquiry,  but  a  change  of  ministry  gave  the  Board  a 
fresh  lease,  so  that  it  was  not  abolished  till  1832. 

In  this  age  of  enlightenment  such  a  prodigy  of  wastefulness  as  the 
Navy  Board  would  be  incredible  were  it  not  for  the  fact  that  almost 
as  great  a  waste  is  going  on  to-day  in  our  own  Navy  and  under  our 
own  eyes. 

THE  BOARD  OF  ADMIRALTY. 

In  1604,  James  I  issued  a  Commission  for  "  an  inquiry  into  the 
general  state  of  the  Marine."  This  was  followed  in  1618  by  a  second 
Commission  **  for  regulating  the  affairs  of  the  Navy."  This  latter 
Commission  was  of  the  nature  of  our  Advisory  Board, "  without  whose 
advice  no  affairs  of  importance  relating  to  the  Navy  were  to  be  under- 
taken." It  was  composed  of  men  of  rank  and  naval  experience,  and 
owed  its  existence  to  the  incapacity  of  the  Lord  High  Admiral. 
This  Board  was  the  germ  of  the  present  Board  of  Admiralty. 

During  the  Commonwealth,  the  affairs  of  the  English  Navy 
managed  by  a  Committee  of  Parliament,  just  as  our  own  Navy 
at  first  managed  by  a  Committee  of  Congress. 

On  the  restoration  of  Charles  II,  the  Duke  of  York  was  appointed 
Lord  High  Admiral ;  but  the  Test  Act  of  1673  compelled  him  to 
resign  his  office,  which  was  then  placed  in  commission,  the  Com- 
missioners, as  before,  being  the  great  officers  of  state,  with  Prince 
Rupert  at  their  head.  The  Commission  continued  until  May,  1684, 
when  King  Charles  assumed  the  government  of  the  Admiralty  per- 
sonally, and  retained  it  until  his  death.  On  the  termination  of  his 
reign  the  Navy  had  sunk  into  "  degradation  and  decay.'** 

James  II,  on  his  accession,  1685,  mindful  of  the  jealousies  that  had 
arisen  between  the  sovereign  and  himself,  when  Lord  High  Admiral, 
as  to  the  exercise  of  the  large  powers  of  that  office,  declared  himself 
in  council  Lord  High  Admiral  and  Lord  General,  and  personally 
managed  the  affairs  of  the  Navy,  through  Secretary  Pep)rs,  untfl  the 
Revolution.  The  title  thus  assumed  was  subsequently  confirmed  by 
Parliament. 

The  prostitution  of  the  great  office  of  High  Admiral  by  grantii^  it 
to  court  favorites,  or  placing  it  in  incompetent  hands  for  corrupt 
purposes,  had  the  natural  effect  of  compelling  Parliament  to 
the  abuse.     Immediately  after  the  Revolution  of  1688,  an  act 


*  For  a  very  interesting  account  of  the  state  of  the  English  Navy  at  tlMdose 
of  the  reign  of  Charles  II,  see  Macaulay^s  History  of  England. 
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passed  establishing  a  Board  of  Admiralty,  legalizing  in  effect  and 
rendering  permanent  the  customary  Commission  of  experts  that  in- 
competent ministers  had  long  rendered  necessary.  By  this  act  it  was 
"  declared  and  enacted  that  all  and  singular  authorities,  jurisdictions 
and  powers  which,  by  any  act  of  Parliament  or  otherwise,  have 
been,  and  are,  lawfully  vested  ...  in  the  Lord  High  Admiral  of 
England  for  the  time  being,  have  always  appertained  to,  and  may  be 
exercised  by,  the  Commissioners  for  executing  the  office  of  High 
Admiral  of  England  for  the  time  being  according  to  their  com- 
missions." 

As  no  immediate  steps  were  taken  by  the  Crown  for  the  appoint- 
ment of  a  Board  of  Admiralty,  the  question  was  brought  up  in  the 
House  of  Commons  two  years  later,  when  it  was  resolved  "  that  it  is 
the  opinion  of  the  Committee  that  in  pursuance  of  His  Majesty's 
speech,  the  House  be  moved  that  His  Majesty  be  humbly  advised  to 
constitute  a  Commission  of  Admiralty  of  such  persons  as  are  of 
known  experience  in  maritime  affairs  ;  thai  for  the  future  all  orders 
for  the  miuiagement  of  the  fleet  do  pass  through  the  Admiralty  that 
shall  be  so  constituted^^ 

This  statute  and  resolution  are  the  original  authority  for  the  con- 
stitution of  the  Board  of  Admiralty  in  its  present  form,  and  it  is 
believed  to  be  the  first  formal  recognition  of  the  military  character 
of  the  Navy,  other  orders  and  acts  relating  mostly  to  its  civil  affairs. 

OFFICE   OF   LORD   HIGH  ADMIRAL.* 

Sir  Thomas  Beaufort,  youngest  natural  son  of  John  of  Gaunt,  was 
appointed  May  3,  141 1,  Admiral  of  England,  Ireland,  and  Aquitaine. 
On  his  death,  in  1426,  he  was  succeeded  by  John  of  Lancaster,  Duke 
of  Bedford,  third  son  of  King  Henry  IV,  who  combined  in  his  own 
person  the  office  of  Lord  High  Constable  with  that  of  Lord  High 
Admiral  and  Regent  of  France.  He  was  succeeded  on  his  death, 
1436,  by  John  Holland,  Earl  of  Huntingdon,  afterwards  Duke  of 
Exeter,  to  whom,  and  his  son  after  him,  the  office  of  High  Admiral 
was  granted  for  life,  after  which  the  succession  of  Lords  High 
Admiral  remained  unbroken  until  1628,  when,  for  the  first  time,  the 
office  was  placed  in  commission. 

•The  first  English  Admiral  of  the  Sea  was  William  dc Lcybourne, appointed 
in  12S6.  He  seems  to  have  filled  the  offices  of  Lords  Commissioners  and  the 
High  Court  of  Admiralty.  These  earlier  offices,  while  interesting  to  read  of, 
have  little  historic  value,  owing  to  their  indefinite  character. 
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The  Duke  of  Richmond,  natural  son  of  Henry  VIII,  was  made 
Lord  High  Admiral  at  the  age  of  eight,  an  indication  of  the  estimate 
then  placed  upon  the  high  office. 

James,  Duke  of  York,  was  Lord  High  Admiral,  1660;  Charles  II, 
1673;  Prince  Rupert,  1673;  Charles  II,  1684;  James  II,  1685; 
Prince  George  of  Denmark,  1702- 1705.  On  the  death  of  the  last 
named,  Queen  Anne  held  the  government  of  the  Admiralty  in  her 
own  hands.  This  lasted  but  a  short  time,  however,  when  the  Earl  of 
Pembroke  was  made  Lord  High  Admiral.  He  resigned  the  office  as 
**  too  heavy  a  load  for  him  to  bear,"  when  it  was  put  in  commission, 
and  remained  so  until  May  2,  1827.  The  Duke  of  Clarence  was  then 
appointed  to  the  office,  with  a  council  to  assist  him,  but  resigned 
August  12,  1828,  since  which  time  the  office  has  been  in  commission. 

In  1S61  Sir  James  Graham  testified  before  a  Parliamentary  Com- 
mittee :  "  I  saw  a  naval  officer,  a  Prince  of  the  blood,  made  Lord 
High  Admiral,  with  a  council,  and  it  worked  so  ill  that  in  the  course 
of  about  18  months  it  came  to  a  deadlock,  and  the  Duke  of  Welling- 
ton— no  bad  judge  and  no  bad  administrator — was  forced  to  abolish 
the  office  of  Lord  High  Admiral  and  his  council,  and  to  revive  the 
Board  of  Admiralty  under  its  present  patent." 

It  is  to  be  concluded  from  the  foregoing  that  the  title  of  Lord  High 
Admiral  has  now  become  a  mere  fiction  of  law,  signifying  the  dele- 
gated authority  of  the  Crown  ;  and  that  the  best  practice  is  to  have 
the  duties  of  the  office  executed  by  *'  persons  of  known  experience  in 
maritime  affiiirs." 

From  the  time  of  the  Duke  of  Clarence  to  1868,  no  material  change 
in  the  constitution  of  the  Board  took  place  save  to  increase  the  mem- 
bership to  six. 

In  March,  1861,  a  royal  commission  recommended  the  abolition  of 
the  Board  of  Admiralty  and  the  appointment  of  a  Minister  of  the 
Navy  Department.  While  the  recommendation  was  not  adopted,  yet 
the  report  led  to  certain  important  modifications  in  the  constitution  of 
the  Hoard.  Thus  in  December,  1S68,  the  office  of  Third  Lord  was 
merged  with  that  of  Controller,  who  now,  for  the  first  time,  had  a  seat 
at  the  Board.  The  reason  for  giving  the  Controller  a  seat  at  the 
Board  and  making  him  the  Superintending  Lord  for  all  business  con- 
nected with  the  building  and  repairing  of  ships  and  engines,  with 
guns  and  with  naval  stores,  was  the  anomalous  position  he  occupied 
by  beini;  placed  under  the  supervision  of  the  First  Naval  Lord  (i.  ^., 
the  officer  specially  concerned  with  the  efficiency  and  strength  of  the 
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fleet)  ;  so  that,  practically,  the  only  member  of  the  Board  in  a  posi- 
tion to  enforce  economy  in  ship- building  was  the  one  who  was  most 
interested  in  increased  expenditure. 

The  Board  of  December  18,  1868,  was,  therefore,  constituted  as  fol- 
lows :  First  Lord,  First  Naval  Lord,  Third  Lord  and  Controller, 
Junior  Naval  Lord,  Civil  Lord,  Parliamentary  Secretary,  Permanent 
Secretary. 

The  First  Lord  was  declared  (Order  in  Council,  January  14,  1869) 
to  be  responsible  to  Her  Majesty  and  to  Parliament  for  all  the  busi- 
ness of  the  Admiralty,  the  other  members  acting  as  assistants  in  the 
transaction  of  the  duties,  which  were  divided  into  three  principal 
heads,  viz..  Personnel,  Materiel,  Finance.  The  First  Naval  Lord 
became  responsible  to  the  First  Lord  for  the  administration,  under 
his  instructions,  of  so  much  of  the  business  as  related  to  the  person- 
nel, and  for  the  movement  and  condition  of  the  fleet.*  He  became, 
in  fact,  Adjutant-General  to  the  First  Lord,  or  Chief  of  the  General 
Staff",  relieving  him  of  those  purely  professional  duties  which  the 
average  civilian  fails  to  master. 

The  Third  Lord  and  Controller  became  responsible  for  the  Mate- 
riel, and  the  Junior  Naval  Lord  was  to  assist  the  First  Naval  Lord. 

The  Parliamentary  Secretary  became  responsible  to  the  First  Lord 
for  the  finance  of  the  department,  in  which  he  was  assisted  by  the 
Civil  Lord  ;  the  Permanent  Secretary  taking  exclusive  charge  of  the 
secretariat  under  the  First  Lord. 

That  is  to  say,  the  several  members  of  the  Board  form  the  general 
staff"  of  the  Minister  of  Marine,  the  chief  of  staff"  being  the  senior 
naval  officer.  Subordinate  to  the  supreme  head  of  the  organization 
come  two  grand  divisions,  viz : 

The  Military y  comprising  the  Personnel  and  the  Fleet ;  and 

The  Civil,  comprising  Materiel  and  Finance — a  division  of  labor  of 
such  obvious  propriety  as  to  force  itself  upon  the  conviction  as  being 
the  only  natural  and  proper  one. 

It  will  be  shown,  as  we  proceed,  that  this  distribution  of  duties  has 
never  been  designedly  recognized  in  the  organization  of  the  Navy 
Department  of  the  United  States. 

In  1S72  a  Naval  Secretary  was  added  to  the  Board,  and  the  Con- 
troller ceased  to  be  a  member.  The  three  Naval  Lords  became 
responsible  for  the  personnel  and  the  movement  and  discipline  of  the 
fleet,  the  Controller  (without  a  seat  on  the  Board)  for  the  materiel, 

*  Fleet,  as  here  used,  means  the  entire  floating  force  of  the  realm. 
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the  Parliamentary  Secretary  for  the  finance,  the  Civil  Lord  and  the 
Permanent  and  Naval  Secretaries  undertaking  such  duties  as  might 
be  assigned  to  them  by  the  First  Lord. 

Nov.  I,  1877,  the  Permanent  Secretary  was  abolished. 

April  18,  1882,  the  Board  was  again  reconstituted,  the  Controller 
resuming  his  seat,  and  a  non-parliamentary  Civil  Lord,  "  possessing 
special  mechanical  and  engineering  knowledge  and  experience  in  the 
superintendence  of  large  private  establishments,"  being  added  to  it 
for  the  purpose  of  assisting  the  Controller  in  the  business  relating  to 
the  materiel  of  the  Navy. 

May  18,  1882,  the  Naval  Secretary  was  abolished  and  the  Perma- 
nent Secretary  revived — but  the  office  may  be  filled  by  a  naval  officer. 

The  Board  meets  every  week  day  at  noon,  except  Saturday,  and 
two  Lords  and  a  Secretary  form  a  quorum  for  business.  Certain 
orders  may  be  signed  by  the  Secretary  of  the  Board  alone  and  are 
regarded  as  the  order  of  the  Board  collectively,  but  an  order  that 
authorizes  the  payment  of  money  requires  the  signature  of  two  Lords. 

From  the  foregoing  it  would  appear  that  the  Naval  Government 
of  Great  Britain  is  similar  in  its  constitution  to  that  of  the  executive 
branch  of  our  own  Government ;  each  has  a  Chief  Executive,  assisted 
by  advisers  in  the  several  departments  of  the  Government,  each 
adviser  having  special  duties  in  his  own  department,  and,  in  addition 
thereto,  a  seat  in  the  Council  Board  for  the  management  of  the  body 
politic.  Each  forms  an  administrative  body  for  the  administration 
of  the  affairs,  in  the  one  case  of  the  government  of  a  country,  in  the 
other,  of  a  navy. 

This  feature  of  the  English  system  should  not  be  lost  sight  of.  The 
Minister  and  the  General  Staff,  taken  collectively  (in  this  case  the 
Board  of  Admiralty),  may  be  considered  as  comprising  the  military 
branch  of  the  administration.    We  now  come  to  the 

CIVIL  BRANCH. 

First,  the  Secretariat.  The  First  Lord  has,  besides  his  council  of 
"  persons  of  known  experience  in  maritime  affairs,"  his  own  special 
office  in  which  are  found  the  Parliamentary  and  Financial  Secretary, 
the  Permanent  Secretary,  and  his  private  secretary,  generally  a  naval 
officer  of  the  rank  of  captain.  In  what  is  called  the  Department  of 
the  Secretary  there  are  an  Assistant  Secretary  and  some  fifty-odd 
clerks  and  copyists. 

Secondly,  the  Third  Naval  Lord  and  Controller.  Under  this  office 
comes : 
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1.  The  Director  of  Naval  Ordnance  and  Torpedoes,  with  five 
assistants. 

2.  A  Chief  Constructor,  and  corps  of  assistants. 

3.  An  Engineer-in-Chief,  and  corps  of  assistants,  with  sundry  sub- 
divisions besides. 

Then  follow  in  order  : 

The  Hydrographic  Department  and  its  staff  of  assistants  and  cler- 
ical force. 

The  Department  of  the  Director  of  Transports. 

The  Victualling  Department. 

The  Department  of  the  Accountant-General  of  the  Navy. 

Contract  and  Purchase  Department. 

Office  of  the  Admiral- Superintendent  of  the  Naval  Reserves. 

Department  of  the  Medical  Director-General. 

Royal  Marine  Office,  etc. 

There  is  one  feature  of  the  Board  of  Admiralty  which  would  be 
impossible  in  the  United  States;  this  is  due  to  the  difference  in 
the  form  of  government.  According  to  the  British  Constitu- 
tion, the  supreme  power  of  the  state  is  lodged  in  two  principal 
branches,  viz.,  the  Parliament,  consisting  of  the  Crown,  Lords,  and 
Commons;  and  the  Executive,  consisting  of  the  Crown  alone.  Hence 
the  Executive  forms  a  part  of  the  legislative  branch,  and  members  of 
the  Cabinet  have  seats  in  Parliament.  In  this  way  it  comes  that 
members  of  the  Board  of  Admiralty  may  hold  seats  in  Parliament. 
This  enables  the  First  Lord  to  present  the  Navy  estimates  in  person, 
answer  questions  on  the  floor  of  the  House  in  regard  to  them,  define 
the  naval  policy  of  the  Government,  and  defend  its  measures  as  far  as 
the  Navy  is  concerned.  These  are  advantages  in  the  transaction  of 
public  business  obviously  of  great  utility. 

Among  the  disadvantages  may  be  mentioned  the  fact  that  the 
Board  changes  with  a  change  of  Ministry.  But  this,  in  its  turn,  is 
offset  by  keeping  the  Board  always  in  accord  with  the  dominant 
party. 

There  is  a  certain  rude  efficiency  in  the  English  naval  adminis- 
tration, the  proof  of  which  lies  in  the  fact  that,  bad  as  it  has  been  at 
certain  periods,  it  has  during  nearly  two  centuries  stood  the  test  of 
great  wars  when  the  naval  resources  of  the  country  have  been  strained 
to  the  utmost,  and  that,  in  1861,  it  successfully  withstood  a  formi- 
dable combination  to  abolish  it. 

There  are  certain  other  interesting  features  peculiar  to  the  naval 
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government  of  Great  Britain,  but  enough  has  been  said  to  illustrate 
the  general  principles  on  which,  after  many  changes,  it  has  been 
finally  based. 

It  may  not  be  out  of  place,  however,  to  remark  here  that,  notwith- 
standing the  successful  administrations  of  Anson  and  St.  Vincent,  the 
best  received  opinion  in  England  is  against  having  a  naval  officer  as 
First  Lord  of  the  Admiralty ;  while  in  the  United  States  it  is  doubtful 
if  the  idea  of  placing  a  naval  officer  at  the  head  of  naval  affiiirs  has 
ever  been  seriously  entertained. 

FRENCH  NAVAL  ADMINISTRATION. 

The  foundation  of  the  French  naval  organization  was  laid  by  Col- 
bert, the  great  Minister  of  Finance  of  Louis  XIV.  Possessed  of 
extraordinary  business  capacity,  untiring  energy,  and  great  tenacity 
of  purpose,  he  reduced  the  public  debt,  raised  money,  and  brought 
up  the  Navy  from  mere  nothingness  to  a  formidable  power.  Called 
to  the  head  of  the  Navy  in  1665,  he  found  but  two  or  three  ships  in  a 
condition  for  sea.  The  rest  had  either  rotted  on  the  stocks  or  had 
gone  down  at  their  moorings  in  Toulon.  Yet  in  seven  years  he  was 
able  to  send  the  Count  d*Estr6es  with  a  fleet  of  forty  sail  to  witness 
the  battle  of  Solbay  (May,  1672),  and  the  Duke  de  Vivonne  with 
fifty  ships  to  conduct  the  celebrated  campaign  in  Sicily  in  1676.  This 
extraordinary  development  of  naval  power,  says  Professor  Laughton, 
was  compared  to  Minerva  springing  from  the  head  of  Jupiter  all 
armed  for  combat. 

As  it  is  not  necessary  to  our  present  purpose  to  trace  the  develop- 
ment of  the  French  Navy  Department,  a  partial  examination  of  it  as 
it  exists  to-day  will  suffice. 

The  military  instincts  of  the  French  people,  together  with  their 
aptitude  for  organization,  lead  us  to  suppose  that  their  form  of  naval 
government  would,  in  some  respects,  approach  the  ideal ;  and  such 
in  truth  we  find  it.  The  various  civil  and  military  duties  are  dbtrib- 
uted  with  much  apparent  care  and  judgment. 

The  Minister  of  the  French  Marine  may  be  either  a  civilian  or  a 
naval  officer.  The  present  incumbent  (1888)  is  a  Rear  Admiral,  and 
represents  both  the  civil  and  the  military  power.  He  is  assisted  by 
an  Under  Secretary  and  a  general  staff  of  about  fifteen  officers,  rank- 
ing from  a  rear  admiral,  the  chief  of  staff,  to  a  lieutenant 

The  duties  of  the  staff  are  divided  into  three  secdons,  viz : 

1st  Section.    Military  operations. 
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2d  Section.    Military  and  naval  intelligence. 
3d  Section.     Defense  of  navy-yards. 

Archives. 
Next  in  order  comes  the  Hydrographic  Office,  and  then  the  Board 
of  Admiralty  (^Conseil  d'Amt'rau^^X  of  which  the  Minister  is  president 
This  Board  bears  not  the  slightest  resemblance,  save  in  name,  to  the 
English  Admiralty.  It  is  an  advisory  board,  and  one  of  its  chief 
duties  is  to  prepare  each  year  the  lists  of  officers  from  which  selec- 
tions for  promotions  are  made. 

The  Secretariat  (  Cabinet  du  Minhire)  is  divided  into  two  bureaus, 
the  rear  admiral,  chief  of  staff,  being  director. 
1st  Bureau.     The  Minister's  office. 

2d  Bureau.     Movements  of  the  fleet  and  military  operations. 
A  captain  is  chief  of  the  2d  Bureau. 
Personnel  {Direction  du  Personnel'), 
A  rear  admiral,  director. 

ist  Subdivision,     ist  Bureau.    Officers. 

2d  Bureau.    Enlisted  Men. 
3d  Bureau.,    Marine  Corps. 
4th  Bureau.    Half  pay-list.     Maritime  Law 
and  Justice. 
2d  Subdivision.     5th  Bureau.     Pay  and  Clothing. 

6th  Bureau.    Subsistence  and  Hospitals. 
Then  follows : 

Materiel  {Direction  du  Materiel)  and  four  Bureaus,  etc. 
There  are,  altogether,  five  directions  (a  direction  corresponding  to 
a  bureau  in  our  system),  each  direction  having  two  or  more  bureaus^ 
each  bureau  having  two  or  more  sections. 

Among  these  several  directions^  bureaus^  and  sections  are  distrib- 
uted, with  much  detail,  all  the  business  of  an  extensive  and  thorough 
naval  administration,  in  which  both  the  civil  and  military  branches 
are  well  provided  for. 

The  Minister  of  Marine  is  a  member  of  the  Corps  L^gislatif^  and 
is  responsible  to  that  body  and  to  the  Chief  Magistrate  for  his  acts. 

U.  S.  NAVY  DEPARTMENT. 

The  President  of  the  United  States  is  Commander-in-Chief  of  the 
Army  and  Navy.  [Constitution  of  the  United  States.] 

One  of  the  executive  departments  is  the  "  Department  of  the 
Navy,*'  the  principal  officer  of  which  is  "  the  Secretary  of  the  Navy," 
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whose  duty  is  "  to  execute  such  orders  as  he  shall  receive  from  the 
President  of  the  United  States  relative  to  the  procurement  of  naval 
stores  and  materials,  and  the  construction,  armament,  and  equipment  of 
vessels  of  war,  as  well  as  all  other  matters  connected  with  the  naval 
establishment."  [Act  of  April  30,  1798.] 

The  Secretary  is,  in  everything  pertaining  to  his  branch  of  the 
public  service,  the  exponent  of  the  President,  and  his  acts  are  to  be 
considered  the  acts  of  the  President,  and  have  full  force  and  effect  as 
such.  The  official  duties  of  the  heads  of  the  executive  departments, 
however,  are  not  merely  ministerial — they  involve  the  exercise  of 
judgment  and  discretion  (Decatur  v.  Paulding,  14  Pet.  515).  He  is 
authorized  by  law  to  prescribe  regulations  not  inconsistent  with  law 
for  the  government  of  his  department,  the  conduct  of  its  officers  and 
clerks,  the  distribution  and  performance  of  its  business,  and  the  cus- 
tody, use,  etc.,  of  its  records,  etc. 

The  act  of  '98  further  authorized  the  appointment  of  a  principal 
clerk,  and  of  such  other  clerks  as  the  Secretary  thought  necessary. 

This  meager  form  of  naval  government,  which  recognized  the 
civil  branch  alone,  to  the  total  exclusion  of  the  military,  lasted  seven- 
teen years,  when  it  was  found  necessary  to  introduce  some  technical 
knowledge  in  the  administration  of  the  affairs  of  the  Navy. 

BOARD  OF  NAVY  COMMISSIONERS. 

The  act  of  February  7,  18 15,  added  to  the  department  a  Board  of 
Navy  Commissioners,  consisting  of  three  officers  of  the  Navy  not 
below  the  rank  of  post-captain,  at  that  time  the  highest  grade  in  the 
Navy.  This  was  a  practical  application  of  the  principle  laid  down 
by  the  English  Parliament,  over  two  hundred  years  previously,  that 
the  "  management  of  the  fleet  should  be  entrusted  to  a  commission  of 
such  persons  as  are  of  known  experience  in  maritime  affairs." 

The  act  of  18 15  declared  that  "the  board  so  constituted  should  be 
attached  to  the  office  of  the  Secretary,  and,  under  his  superintend- 
ence, discharge  all  the  ministerial  duties  of  the  office  relative  to  the 
procurement  of  naval  stores  and  materials  ^  and  the  construction^  amui' 
ment,  equipment,  and  employment  of  vessels  of  war^  as  well  as  other 
matters  connected  with  the  naval  establishment.^^  It  will  be  observed 
that  the  words  italicized  are  precisely  the  same  as  those  employed  in 
the  act  of '98  defining  the  duties  of  the  Secretary  of  the  Navy.  The 
Commissioners  were  the  naval  administrators  de  facto. 

However  good  the  intention  of  this  act,  the  very  language  of  it 
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tended  to  confusion.  Three  officers  of  high  rank  were  placed  in  the 
office  of  the  Secretary,  in  order,  no  doubt,  that  in  the  management  of 
naval  affairs  he  might  have  the  benefit  of  their  experience.  They 
were  to  represent  the  military  character  of  the  profession,  and  should 
have  borne  to  the  Secretary  relations  analogous  to  those  of  the  three 
sea  lords  to  the  First  Lord  of  the  English  Admiralty,  or  the  General 
Staff  to  the  Minister  of  the  French  Marine.  But  the  act  declared 
that  their  duties  were  to  be  "  the  procurement  of  stores,  etc.,  etc.,"  a 
species  of  business  which  belongs  to  the  civil  branch  of  naval  ad- 
ministration. The  result  was  that  both  divisions  of  labor,  the  civil 
and  the  military,  were  imposed  upon  the  three  Commissioners.  This 
serious  defect  was  soon  to  make  itself  manifest.  As  the  business  of 
the  department  increased,  the  Commissioners  found  themselves  over- 
burdened with  work,  both  as  to  amount  and  variety,  and  they  them- 
selves were  the  first  to  realize  the  inherent  defects  of  the  system. 
They  repeatedly  brought  the  matter  to  the  attention  of  the  Secretary 
and  to  Congress,  but  for  a  long  time  their  recommendations,  from 
some  cause,  certainly  from  no  fault  of  theirs,  failed  to  secure  attention. 
Defective  as  the  system  was,  however,  there  yet  existed  in  the  office 
of  the  Secretary  a  wise  directive  force  and  a  judicious  management  of 
the  Navy  as  a  whole,  and  it  is  generally  conceded  that  under  that 
management  the  Navy  grew  in  strength  and  efficiency,  and  that  the 
discipline  of  the  service  was  of  a  high  order. 

But  the  Board  became  so  overweighted  with  its  double  function, 
some  of  its  duties  being  inconsistent  with  others,  and  popular  opinion 
became  so  strong  in  favor  of  a  change,  that  Congress  finally  took 
action,  and  in  1839  invited  the  Secretary  of  the  Navy  to  propose  a 
plan  of  reorganization  of  his  department  The  obvious  remedy 
was  to  unburden  the  Commissioners  of  all  but  their  military  duties, 
and  to  place  the  civil  functions  in  the  hands  of  another  set  of 
persons  whose  employment  should  have  been  authorized  by  law. 
This  would  have  assigned  to  the  civil  branch,  thus  brought  into 
existence,  **  the  procurement  of  stores  and  materials,  the  construc- 
tion, armament  and  equipment  ....  of  vessels  of  war";  leav- 
ing **  the  employment  of  vessels  of  war  as  well  as  other  matters 
connected  with  the  naval  establishment,"  to  persons  experienced  in 
maritime  affairs.  The  **  other  matters  "  could  have  been  justly  inter- 
preted as  including  personnel,  and  management  and  discipline  of  the 
fleet,  and  assigned  exclusively  to  the  Commissioners.  Had  this  plan 
been  adopted  the  Navy  would  have  continued  under  the  management 
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of  '*  persons  experienced  in  maritime  affairs,"  and  would  have  been 
a  vastly  different  affair  from  what  we  find  it  to-day. 

Such  would  have  been  the  true  solution  of  the  difficulty.  That  a 
somewhat  similar  plan  was  in  the  minds  of  those  who  were  most 
active  in  bringing  about  a  change  is  well  known.  Writing  in  1840, 
one  officer  says :  "  In  remodelling  the  office  of  the  Secretary  of  the 
Navy,  it  is  proposed  that  all  the  details  of  the  service  (such  as  the 
personnel,  assignment  of  ships,  etc.)  should  be  entrusted  to  a  sort  of 
Under  Secretary,  similar  to  the  Adjutant-General  of  the  Army,  who 
shall  be  a  post-captain."  .  .  .  .  "  It  is  proposed  that  the  style  and 
title  of  Under  Secretary  be  that  of  Commissioner  of  the  Navy ;  that  his 
department  be  constituted  like  the  rest,  into  a  separate  office  or 
bureau ;  and  that,  bemg  next  to  the  Secretary,  the  Bureau  of  Commis»- 
sioner  takes  precedence  over  all  others  which  have  been  named, 
without  any  regard  to  the  order  in  which  they  stand."* 

Briefly  stated,  the  proposition  was  to  have  the  civil  administration 
provided  for  by  a  number  of  bureaus,  and  the  military  confined  to 
one  commissioner  instead  of  to  three.  Fortunate  indeed  had  it  been 
for  the  United  States  Navy  if  such  an  idea  could  have  prevailed.  But 
the  pendulum,  once  released,  was  now  allowed  to  swing  to  the 
opposite  extreme. 

The  act  of  August  31,  1842,  abolished  the  Navy  Commissioners, 
and,  with  them,  the  military  branch  outright;  provided  for  the  civil 
branch  alone  and  gave  to  it  five  bureaus,  thus  leaving  the  civilian 
Secretary,  as  far  as  the  law  was  concerned,  absolutely  destitute  of 
professional  aid  in  the  management  of  the  Navy,  as  a  unit,  and  of  the 
military  branch  of  the  department. 

The  civil  administration  was  provided  for  in  the  act  of  1842  as 
follows : 

"  There  shall  be  attached  to  the  Navy  Department  the  following 
bureaus,  to  wit : 

1.  A  Bureau  of  Navy  Yards  and  Docks. 

2.  A  Bureau  of  Construction,  Equipment  and  Repairs. 

3.  A  Bureau  of  Provisions  and  Clothing. 

4.  A  Bureau  of  Ordnance  and  Hydrography. 

5.  A  Bureau  of  Medicine  and  Surgery." 

The  act  further  authorized  the  President  to  appoint  the  chie6  of 
the  ist  and  4th  bureaus  from  the  list  of  post-captains. 

♦  «*  Harry  Bluff  "  (Lieutenant  Matthew  F.  Maury)  in  Southern  Littrary  Met' 
senger^  January,  1841. 
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In  thus  blocking  out  the  business  of  the  Department  by  statute,  it  will 
be  observed  that  there  is  no  recognition  whatever  of  the  military 
branch,  the  personnel,  and  the  management  and  discipline  of  the  fleet, 
offices  so  carefully  provided  for  in  the  English  and  French  systems ; 
and  especially  is  there  no  provision  for  a  council  of  experts  to  shape 
and  maintain  a  naval  policy — in  short,  no  naval  administrators. 

The  train  of  evils  following  this  radical  defect  of  the  law  cannot  m 
justice  be  laid  at  the  door  of  Congress  alone.  The  act,  though  faulty, 
was  not  so  strictly  drawn  as  to  preclude  the  exercise  of  a  large  dis- 
cretion on  the  part  of  the  Secretary  in  the  readjustment  of  the  duties 
of  his  department.     The  language  of  the  act  is  as  follows : 

"  The  Secretary  of  the  Navy  shall  assign  and  distribute  among  the 
said  bureaus  such  of  the  duties  of  the  Navy  Department  as  he  shall 
judge  to  be  expedient  and  proper,'*  And  further,  "The  Secretary  of 
the  Navy  shall  ....  appoint,  with  their  consent,  officers  of  the  Navy, 
not  above  the  grade  of  lieutenant,  to  perform  the  duty  of  any  clerk- 
ship created  by  this  act." 

As  far  as  we  can  see  now,  there  was  no  reason  why  the  Secretary 
should  not  have  organized  his  department,  under  the  law,  in  accord- 
ance with  the  principles  which  obtain  in  other  naval  governments. 
Congress  had  given  him  general  instructions  to  exercise  his  judgment 
in  the  distribution  of  the  duties.  He  could  have  provided,  therefore, 
for  the  military  as  well  as  for  the  civil  branch  of  his  department ;  but 
in  point  of  fact  he  provided  for  the  latter  alone,  as  the  law  seemed  to 
suggest  he  should  do.  Doubtless  he  acted  wisely;  for  to  have 
assigned  the  double  functions  to  individuals  might  have  resulted  in 
failure.  It  was  possibly  known  that  the  attempt  so  to  combine  the 
civil  with  the  military  rarely  succeeds,  and  the  unfortunate  experi- 
ence of  the  Commissioners  was  yet  fresh  in  the  public  mind.  Hence 
each  bureau  was  left  to  itself  to  discharge  those  duties  only  which 
were  indicated  by  its  title,  and  there  was  no  one  to  co-ordinate  the 
labors  of  the  five  chiefs,  and  their  labors  were  not  co-ordinated. 

The  results  were  such  as  might  have  been  anticipated.  There  was 
no  concert  of  action  in  the  several  parts,  each  going  his  several  way ; 
and  the  military  duties  were  either  very  imperfectly  performed,  or 
were  not  performed  at  all.  Moreover,  while  the  affairs  of  the  civil 
departments  were  administered,  there  was  no  one  to  administer  the 
affairs  of  the  Navy  as  a  military  arm  of  the  Government — and  therein 
lies  the  secret  of  the  decadence  of  the  Navy.  With  the  single  ex- 
ception of  the  brief  period  of  the  Civil  War,  the  Navy  has  been  for 
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forty  years  without  an  administrator  in  its  principal  branch  of  busi- 
ness. It  is  needless  to  say  that  this  decadence  still  goes  on,  and 
under  existing  conditions  must  continue  to  go  on.  Liberal  appro- 
priations will  not  check  its  decline,  nor  will  the  building  of  ironclads 
or  the  manufacture  of  heavy  guns.  There  is  an  inexorable  law  of 
cause  and  effect  which  is  utterly  deaf  to  legislative  enactments. 
President  Cleveland  struck  the  key-note  when,  in  his  first  annual 
message  to  Congress,  he  said :  "  The  conviction  is  forced  upon  us 
with  the  certainty  of  mathematical  demonstration,  that  before  we 
proceed  further  in  the  restoration  of  a  Navy,  we  need  a  thoroughly 
reorganized  Navy  Department." 

Of  Hamilton  it  is  said,  in  relation  to  the  organization  of  the 
Treasury,  1789:  "These  intricate  problems" — financial — "were 
solved  at  once,  the  machine  constructed,  and  the  system  of  accounts 
devised  and  put  in  operation ;  and  so  well  were  those  difficult  tasks 
performed  that  they  still  subsist,  developing  and  growing  with  the 
nation,  but  at  bottom  the  original  arrangements  of  Hamilton." 
Calhoun,  as  Secretary  of  War  under  Monroe,  found  the  War 
Department  in  a  state  of  unutterable  confusion.  "  Into  this  chaos 
he  soon  brought  order,  and  the  whole  service  of  the  department 
received  an  organization  so  simple  and,  at  the  same  time,  so  efficientp 
that  it  has,  in  the  main,  been  adhered  to  by  all  his  successors,  and 
proved  itself  capable  of  standing  even  the  test  of  the  Civil  War."  But 
there  appeared  no  one,  in  those  early  days,  to  comprehend,  or  at 
least  to  put  in  operation,  a  good  business  method  of  naval  adminis- 
tration ;  and  long  custom  has  so  imbedded  into  our  system  the 
present  one-sided  plan,  that  nothing  but  a  war,  or  an  act  of  Con- 
gress— both  very  remote  contingencies — can  change  it 

The  act  of  July  5,  1862,  increased  the  number  of  bureaus  to  eight. 
But  some  of  the  most  serious  evils  attending  five  independent 
bureaus  were  only  aggravated  by  increasing  the  number.  Working  on 
independent  lines,  with  no  professional  head  to  look  to,  with  no  system 
of  accountability,  the  Chief  of  Bureau  found  himself  absolute  in  his 
own  domain.  His  power  was  unlimited,  and  as  the  lines  of  demarca- 
tion were  not  always  clearly  defined,  it  was  not  impossible  that  he 
should  go  beyond  his  own  limits  and  trench  upon  other  grounds. 
Within  his  own  sphere  he  is  invested  bylaw  with  the  authority  of  the 
President  himselt,  and  his  mandates  none  can  question.  The  act  of 
42  declares  that  *'  the  orders  of  a  chief  of  bureau  shall  be  considered 
as  emanating  from  the  Secretary  himself,  and  shall  have  full  force  and 
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effect  as  such."  But  as  the  orders  of  the  Secretary  are  to  be 
regarded  as  the  orders  of  the  President,  the  orders  of  a  chief  of 
bureau  must  also  be  regarded  as  the  orders  of  the  President.  This 
practically  makes  nine  Secretaries,  with  powers  in  that  department 
equal  to  those  of  the  constitutional  Commander-in-Chief. 

THE  "  BUREAU  SYSTEM." 

Every  form  of  naval  administration  must  provide  for  a  distribution 
of  the  duties  inseparable  from  the  management  of  the  naval  forces 
of  a  country ;  nor  does  it  matter  whether  the  offices  to  which  the 
several  groups  of  duties  are  assigned  are  called  bureaus^  sections^  or 
subdivisions.  Hence,  whatever  change  may  be  made  in  the  organi- 
zation of  our  Navy  Department,  we  must  still  have  bureaus  or  their 
equivalents,  although  the  distribution  of  duties  among  them  may  be 
different  from  what  we  now  find  it.  The  objectionable  feature  of  the 
so  called  *'  Bureau  System,"  as  it  exists  to-day  in  our  Navy  Depart- 
ment, is  that  it  permits  each  of  the  eight  officials  who  constitute  the 
Bureau  system  to  manage  his  own  share  of  the  Navy  independently 
of  the  others,  leaving  those  parts  which  do  not  fall  within  the  limits 
of  that  system  not  managed  at  all.  It  is  just  here  where  the  Bureau 
fails;  for,  however  potent  in  his  own  particular  field,  the  Bureau 
Chief  is  powerless  beyond  the  narrow  limits  of  his  own  office. 
Hence  the  difficulty  a  Bureau  experiences  of  carrying  out  a  policy 
dependent  for  its  success  on  the  co-operation  of  any  other  Bureau. 
This  accounts  for  the  well  recognized  fact  that  while  each  indivic]ual 
Bureau  of  the  Navy  Department  is  progressive  in  its  character,  the 
tendency  of  the  Navy  as  a  body  has  been  retrogressive. 

Let  us  take  for  an  example  the  same  illustration  with  which  we 
began.  The  Bureau  of  Ordnance  is  a  civil  office,  while  naval  ginnery, 
as  a  military  art,  would  naturally  belong  to  the  military  branch  of 
our  Navy  Department  if  the  latter  were  properly  constituted.  But 
as  this  division  of  duties  has  been  wholly  excluded  from  our  organi- 
zation, naval  gunnery  falls  perforce  to  the  Bureau  of  Ordnance,  and 
that  bureau  does  everything  in  its  power  to  promote  good  gunnery 
in  the  Navy.  But  its  power  after  all,  when  compared  to  the  entire 
body  of  the  service,  is  quite  limited,  hence  its  failure  to  accomplish 
certain  desired  ends.  For  many  years  past  that  bureau  has  been 
advocating  the  establishment  of  a  gunnery  ship.  The  idea  was  sug- 
gested, if  my  memory  serves  me,  as  long  ago  as  when  Commodore 
Morris  was  chief  of  the  bureau ;  and  now  to-day  we  find  the  present 
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very  able  Chief  recommending  the  same  thing.  He  knows,  by  the 
light  of  two  past  failures  with  gunnery  ships,  that  it  is  impossible  for 
his  bureau  to  keep  up  an  establishment,  however  admirable  (and  no 
one  can  say  that  a  School  of  Gunnery  is  not  one  of  the  crying  needs 
of  our  service),  that  depends  on  other  bureaus  for  its  maintenance. 

So  the  Chief  of  the  Bureau  of  Ordnance,  in  his  last  annual  report 
to  the  Secretary  of  the  Navy,  recommends  the  establishment  of  a 
Gunnery  Ship.  The  Secretary  in  his  annual  report  passes  the 
recommendation  along  to  the  President,  and  the  President  passes  it 
to  Congress,  Congress  to  a  Committee,  the  Committee  to  a  sub- 
committee, and  the  sub-committee  to  a  pigeon-hole — and  the  Navy 
gets  no  Gunnery  Ship.  The  most  curious  part  of  it  all  is  that  this 
melancholy  farce,  if  the  expression  may  be  allowed,  has  been  going 
on  for  so  many  years  and  is  still  allowed  to  go  on. 

The  history  of  the  Apprentice  system  furnishes  another  illustration. 
It  belongs  exclusively  to  one  bureau — not  to  the  Navy  Department, 
be  it  remembered,  but  to  one-eighth  part  of  the  Department  It  is 
an  unequalled  task  to  keep  it  afloat  and  the  system  has  to  suffer  in 
consequence,  for  the  bureau  can  carry  it  just  so  far  on  its  way  and  no 
further.  Hence  our  apprentice  system  can  attain  a  certain  degree  of 
efficiency,  but  there  it  stops.  It  never  has  been  expanded  to  its  full 
capacity,  and  never  can  be  until  there  is  some  directive  force  in  the 
Department  that  will  dominate  all  the  bureaus  and  make  them  work 
in  harmony  for  one  end  common  to  all.  When  that  day  comes,  if 
indeed  it  ever  should,  we  shall  not  hear  of  these  various  plants 
belonging  to  the  different  bureaus,  but  they  will  all  come  under  the 
Navy  Department,  which  will  then  cease  to  be  the  intangible  thing 
it  is  now. 

To  say  that  this  concession  of  independent  authority  to  subordi- 
nate officers  is  a  violation  of  the  plainest  military  principles  is  nothing. 
But  that  a  national  legislature  whose  watchwords  for  one  century 
have  been  *'  economy "  and  "  retrenchment,"  should  have  compla- 
cently submitted  during  forty  years  to  a  system  which  ensures  the 
greatest  extravagance  in  the  expenditure  of  public  funds  with  the 
least  amount  of  returns,  exhibits  one  of  those  extraordinary  instances 
of  inconsistency  which,  while  it  excites  our  astonishment,  defies  any 
reasonable  explanation. 

It  has  been  authoritatively  stated  that  there  have  been  wasted  upon 
the  Navy  during  the  seventeen  years  following  1868  about  seventy 
millions  of  dollars.    This,  allowing  eighteen  millions  as  the  average 
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annual  expenditure,  would  make  an  annual  waste,  due  to  a  bad  sys- 
tem, of  twenty-two  percentum  of  the  cost — not  far  behind  the  English 
Navy  of  1800  when  the  waste  due  to  a  bad  system,  combined  with 
wholesale  peculation,  was  twenty-five  per  cent 

The  effect  of  this  system  of  non-administration  has  not  only  cost  us 
a  fleet  of  fighting  ships,  but  its  inevitable  tendency  to  disorganization 
has  materially  injured  the  tone  and  discipline  of  the  personnel. 

The  remarks  of  Major- General  Schofield,  U.  S.  Army,  in  regard  to 
the  War  Department,  are  so  applicable  to  the  Navy  Department  that 
they  are  transcribed  in  full.  In  his  official  report,  dated  Governor's 
Island,  N.  Y.,  September  20, 1887,  the  General  says,  under  the  head  of 

MILITARY  ADMINISTRATION. 

"This  country  appears  to  have  inherited  from  Great  Britain  the 
notoriously  bad  system  of  military  administration  peculiar  to  that 
country,  characterized  by  excessive  centralization.  In  defiance  of 
the  fundamental  principle  upon  which  the  Government  of  the  United 
States  was  founded,  and  in  spite  of  the  manifold  evils  which  resulted 
from  it,  that  system  was  adhered  to,  with  some  slight  modifications, 
until  the  year  1864,  when  it  was  wholly  set  aside  at  the  earnest 
demand  of  General  Grant.  After  the  end  of  the  war  the  discarded 
system  was  gradually  restored,  step  by  step,  until  it  has  at  length 
been  re-established  in  its  extremest  form.  It  is,  I  believe,  agreed 
among  all  military  men  that  this  system  of  administration  is  wholly 
inapplicable  to  a  state  of  war,  and  that  it  is  impracticable  to  set  aside 
an  old  system  and  make  another  immediately  effective  when  war 
begins.  And  this  is  true,  as  experience  has  shown  in  this  country,  in 
spite  of  the  fact  that  our  staff  organization,  though  perhaps  not  per- 
fect, is  very  good,  and  not  surpassed,  if  equalled,  by  any  other  in  the 
character  and  ability  of  its  personnel. 

"  Under  this  system,  the  Commander-in-Chief  of  the  Army,  pro* 
vided  by  the  Constitution,  and  the  subordinate  commanders  assigned 
by  him  to  command  the  army  and  the  several  geographical  divisions 
and  departments,  are  practically  superseded  by  the  chiefs  of  bureaus 
of  the  War  Department. 

'*  A  decision  of  the  Supreme  Court  (13  Peters*  Reports)  defining 
the  administrative  authority  of  the  Secretary  of  War,  having  been 
heretofore  so  construed  as  to  also  sanction  the  exercise  by  the  Secre- 
tary of  the  military  and,  in  some  cases,  it  seems,  even  the  judicial 
functions  of  the  President  as  Commander-in-Chief  of  the  Army,  the 
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principle  enunciated  in  that  decision  has,  at  length,  been  applied  lo 
the  relations  sustained  by  the  chiefii  of  the  several  bureaus  of  die  War 
Department  to  the  Secretary  of  War,  and  through  hhn  to  the  Pkcii- 
dent  Thus  the  chiefs  of  the  several  Staff  departments  have  become 
the  representatives  of  the  Commander-in-Chief  of  the  Army,  dbtfied 
with  all  his  authority  in  respect  to  the  affidrs  of  their  neapective 
departments.  Their  orders  must  be  respected  and  obeyed  aa  the 
orders  of  the  Commander-in-Chief.  Supplies  or  means  of  transport 
tation  which,  in  the  opinion  of  the  Commanding  General  and  Ida  aub* 
ordinate  officers,  are  unfit  for  the  military  service,  may  be  forced  upoo 
the  troops  in  spite  of  their  protest,  at  the  dictation  ctf  a  staff  oflioer  in 
Washington ;  or,  those  provided  for  special  service  may  be  diverted 
to  other  uses  without  the  consent  or  knowledge  of  the  Commandinfp 
General,  or  that  of  any  superior  military  authority.  •  •  •** 

"  This  theory  of  military  administration,  of  whidi  the  extreme  ia 
the  multiple  representation  of  the  Commander- in-Chie(  in  the  peraona 
of  the  several  chiefs  of  bureaus  of  the  War  Department,  baa  been 
steadily  opposed  by  all  the  eminent  generals  who  have  commanded 
armies  in  this  country ;  and  it  is,  I  respectfully  submit,  aeltevident 
that  the  military  operations  cannot  possibly  be  conducted  with  aoo- 
cess  under  such  a  system  of  administration.  Yet  this  theory  aeema 
now  to  have  become  established  as  the  military  law  of  the  ooontry. 

"  The  uniform  answer  to  all  protests  against  the  perpetuation  and 
re-adoption  of  this  system,  in  the  various  stages  of  its  devdopment 
during  the  last  twenty  years,  has  been  that  it  is  the  law  of  the  United 
States.  Flence  it  seems  that  Congress  alone  has  the  power  to 
remedy  an  evil  which  all  military  men  in  this  .country  have  unifimnljr 
regarded  as  very  serious." 

These  observations  apply  with  singular  force  to 
known  as  the  '*  Bureau  System  "  of  the  Navy  De 

The  common  remark  that  the  Navy  Departi      it»  as  at 
stituted,  successfully  carried  the  Navy  through  a 
enough  of  the  semblance  of  truth  in  it  to  i 
familiar  with  the  facts.     It  is  not  so.    Under  t 
national  crisis,  the  Department  changed  its  or) 
tion  suggested  by  theory,  only  to  relapse 
removed. 

One  of  the  historians  of  ''  the  Navy  during  t 
remarks:     ''The  vast  operations  of  the  de  nt 

into  two  great  branches,  one  relating  to  aft 
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larly  to  the  Navy,  and  perhaps  more  specifically  to  professional 
matters,  and  the  other  embracing  civil  transactions  and  the  whole 
business  machinery  of  the  department.  At  the  head  of  the  first 
named  of  these  divisions  was  placed  the  Assistant  Secretary,  who, 
having  been  himself  an  officer  of  the  Navy  of  long  experience  and 
acknowledged  skill,  was  supposed  to  be  a  competent  judge  of  such 
plans  as  might  be  proposed  for  increasing  the  efficiency  of  the 
Navy."  "  As  the  Secretary  could  not  be  expected  to  study  the  wants 
of  each  of  the  several  bureaus,  it  was  one  of  the  functions  of  the 
Assistant  Secretary  to  arrange  and  combine  the  operations  of  all  the 
bureaus  and  present  them  in  a  general  view  for  the  consideration  and 
decision  of  the  Secretary  himself.*' 

The  Assistant  Secretary,  in  short,  was  the  "  one  commissioner"  or 
"  Under  Secretary  "  suggested  in  1841.  The  exigencies  of  war  had 
demonstrated  the  necessity  for  just  such  an  office,  and  it  was  author- 
ized by  the  act  of  July  31,  1861. 

Mr.  Welles,  before  being  called  to  the  Navy  Department  as  Sec- 
retary, had  enjoyed  the  advantage  of  three  years*  exf)erience  as  a 
chief  of  bureau.  He  was  therefore  familiar  with  departmental  work 
and  had  a  large  acquaintance  with  naval  officers.  But,  well  equipped 
for  the  office  as  he  was,  the  services  of  Captain  Fox  were  indispen- 
sable. He  filled  the  gap,  or  supplied  the  **  missing  link,"  between 
the  Secretary  and  the  bureaus,  the  need  of  which  had  been  felt  for 
the  twenty  years  previous  to  the  war,  and  has  wrought  so  much  evil 
during  the  twenty  years  following.  The  office  was  abolished  in  1869. 
Filled  from  civil  life,  after  the  resignation  of  Captain  Fox,  its  character 
was  changed,  its  usefulness  was  destroyed,  and  its  loss  was  unre- 
gretted. 

CONCLUSIONS. 

Having  now  examined  the  construction  of  two  of  the  best  forms  of 
naval  government,  and  that  of  one  of  the  very  worst,  we  are  in  a 
position  to  offer  a  few  critical  remarks  on  each. 
.  The  resolution  passed  by  the  English  House  of  Commons  in  1692, 
to  the  effect  that  **  His  Majesty  be  advised  to  constitute  a  commission 
of  the  Admiralty  of  such  persons  as  are  of  known  experience  in 
maritime  affairs ;  that  for  the  future  all  orders  for  the  management  of 
the  fleet  do  pass  through  the  Admiralty  that  shall  be  so  constituted," 
must  ever  form  the  basis  of  a  sound  naval  government. 

The  privilege  enjoyed  by  the  Admiralty  of  being  represented  in 
the  national  legislature  is  a  very  great  advantage  to  both  the  legisla- 
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tive  and  executive  branches  of  the  Government,  and  greatly  facili- 
tates the  transaction  of  public  business. 

The  division  of  the  business  into  the  two  branches  of  civil  and  mili- 
tary is  indispensable  to  every  good  form  of  naval  government. 

Ent;lish  naval  administration,  while  conforming  in  the  main  to 
sound  principles,  is  not,  on  the  whole,  such  as  to  recommend  itself  to 
imitation. 

The  constitution  of  the  French  naval  government  is  more  symmet- 
rical, and  shows  throughout  a  clear  conception  of  the  requirements  of 
naval  administration  and  a  purpose  to  supply  them,  while  each,  the 
English  and  the  French,  is,  in  its  own  way,  organized  for  war.  The 
naval  administration  of  the  other  maritime  powers  does  not  materially 
differ  from  those  just  given. 

On  looking  into  the  constitution  of  the  U.  S.  Navy  Department, 
one  is  struck  at  the  first  glance  with  its  utter  incapacity  for  dealing 
with  the  problems  of  war,  or  with  military  questions  in  general.  At 
the  first  note  of  war  it  would  have  to  undergo  a  radical  change,  as  it 
did  in  1861.  The  military  branch  now  wanting  would  have  to  be 
supplied. 

Another  notable  point  is  the  difficulty  in  formulating  a  naval  policy 
and  placing  it  before  Congress.  The  only  recognized  method  is  by 
written  communications  from  the  Secretary  of  the  Navy,  which  are 
little  read.  The  Constitution  declares  that  the  President  may 
"  recjuire  the  opinion  in  writing  of  the  principal  officer  in  each  of  the 
executive  departments  upon  any  subject  relating  to  the  duties  of 
their  respective  offices."  This  clause  has  given  rise  to  the  annual 
departmental  reports  which  accompany  the  President  s  message  to 
Con;^ress.  On  reaching  Congress,  the  message  and  the  various 
reports  arc  referred  to  appropriate  committees.  The  report  of  the 
Secretary  of  the  Navy,  accompanied  by  the  reports  of  the  chiefs  of 
bureaus,  goes  to  the  Naval  Committees  of  the  two  houses,  and  is 
then  referred  to  subcommittees.  The  subcommittee  consists  of 
three  or  more  gentlemen  trained  in  civil  pursuits,  and  unfamiliar  with 
military  or  naval  affairs,  and  it  is  an  open  question  how  they  will 
regard  the  various  recommendations  made  by  the  Secretary  and 
his  ei^ht  chiefs.  If  the  experience  of  several  generations  furnishes 
any  criterion,  the  recommendations  will  receive  no  attention  what- 
ever. Why  should  they?  In  the  whole  mass  of  documents  there 
are  so  many  recommendations,  and  of  such  various  character,  that 
it  is  simply  impossible  to  adopt  them  en  masse,  particularly  as  some 
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are  often  seen  to  be  inconsistent  with  others,  and  there  is  no  one  to 
cull  out  the  more  important  items,  explain  their  nature  and  urge 
their  adoption ;  consequently  they  are  all  passed  over  in  silence. 
And  this  has  been  going  on  for  years,  till  the  more  experienced 
bureau  chiefs  are  beginning  to  abandon  the  hopeless  task  of  recom- 
mending measures  that  are  never  even  considered. 

Within  the  last  few  days  a  statement  has  been  going  the 
rounds  of  the  press  which,  if  true,  confirms  this.  The  chairman  of 
the  House  Naval  Committee,  when  asked  recently  the  cause  of  the 
inactivity  of  the  committee  in  the  matter  of  legislation  for  the  Navy, 
said :  **  It  is  difficult  to  determine  what  is  desired  by  naval  officers  or 
needed  by  the  Navy.  All  want  something  different,  and  to  ascer- 
tain what  is  most  desirable  of  all  the  schemes  submitted  is  akin  to 
impossible." 

The  statement  may  have  no  foundation  in  fact,  but  it  sounds  as  if 
it  might  be  true — and  I  am  inclined  to  think  it  is  true. 

It  happens  occasionally  that  an  officer  of  the  Department  may,  by 
personal  solicitation,  impress  the  Naval  Committee  with  his  own 
individual  views,  and  even  enjoy  the  honor  of  having  his  bill 
"  printed  "  and  "  referred,"  or  his  suggestions,  urged  in  person,  may 
be  adopted  and  embodied  in  the  naval  appropriation  bill ;  but  this 
course  is  outside  the  regular  mode  of  procedure.  In  certain  impor- 
tant cases  the  Naval  Committee  may  invite  officers  to  appear  before 
it  and  give  their  views  on  subjects  under  consideration.  These 
exceptions  to  the  rule  only  illustrate  the  necessity  of  having  some 
recognized  method  of  personal  communication  between  the  two 
branches  of  the  Government. 

By  the  act  of  Sept.  2,  1789,  it  was  provided  that  the  Secretary  of 
the  Treasury  might  be  **  required  to  give  information  to  either  branch 
of  the  legislature,  in  person  or  in  writing,  respecting  all  matters  per- 
taining to  his  office.'*  This  authorization  to  appear  on  the  floor  and 
address  either  House  has  never,  it  is  believed,  been  taken  advantage 
of  by  the  Secretary  of  the  Treasury.* 

It  is  not  probable  that  a  Secretary  of  the  Navy  of  the  present  day 
would  avail  himself  of  such  an  opportunity,  even  were  it  accorded  to 

*  When  Mr.  Pendleton  introduced  his  resolution  in  favor  of  giving  Cabinet 
members  scats  in  Congress,  General  Garfield,  then  in  the  House,  was  among 
its  most  earnest  supporters.  The  instance  is  cited  to  show  that  the  evil 
referred  to  has  been  recognized  by  some  of  our  most  prominent  ttatetmen, 
and  efforts  to  remedy  it  have  been  received  with  favor. 
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him  by  law,  unless  he  had  already  served  in  the  national  legislature. 
But  it  is  not  unreasonable  to  suppose  that  a  plan  might  be  devised 
by  which  a  representative  of  the  Secretary  might  go  before  the  Naval 
Committee  and  address  it  in  person,  explaining  the  estimates  and 
advocating  the  measures  proposed.  It  has  happened  more  than  once 
that  propositions  emanating  from  the  Navy  Department  have  met 
with  opposition  from  the  Naval  Committee  till  a  full  and  clear  ex- 
planation has  silenced  all  opposition  and  secured  unqualified 
approval.  Personal  communication  between  the  legislative  and  the 
executive,  instead  of  being  the  exception,  should  be  the  rule. 

But  by  far  the  most  striking  feature  of  our  naval  government  is 
its  deficiency  in  the  military  branch,  as  already  stated.  The  civilian 
Secretary  is  left  entirely  alone  to  wrestle  with  that  division  of  his 
labors  as  best  he  may.  Numerous  technical  questions  come  up  for 
his  consideration  which  cannot  properly  be  referred  to  any  one  of  the 
eiq;ht  bureaus — questions  which  belong  to  the  Secretary's  office  alone, 
and  which  should  be  decided  in  his  office.  He  turns  to  one  bureau 
chief  and  gets  one  opinion ;  to  another  and  gets  another  opinion. 
Consulted  independently,  each  regards  the  question  from  his  own 
standpoint,  mostly,  and  quite  naturally,  from  the  standpoint  of  his 
own  bureau,  which  is  not  always  that  of  the  other  bureaus  or  of  the 
general  service.  Moreover,  these  questions  are  often  foreign  to  the 
duties  ol  the  bureau  chiefs,  and  may  refer  to  subjects  to  which  they 
have  given  little  attention.  This  is  far  from  encouraging  to  a  Secre- 
tary new  to  office,  and  he  will  look  in  vain  for  that  portion  of  the 
orL^anization  of  his  department  to  which  he  can  properly  refer  the 
^reat  mass  of  technical  details  which  now  absorbs  so  much  of  his 
time,  to  the  exclusion  of  the  civil  affairs  peculiar  to  his  office.  In 
short,  a  Secretary  of  the  Navy  is,  from  the  very  moment  of  his 
entering  upon  the  duties  of  his  office,  placed  in  an  utterly  false 
position. 

From  the  foregoing  we  are  enabled  to  deduce  the  several  princi- 
ples which  should  obtain  in  the  organization  of  a  naval  government: 

1.  At  the  head  of  the  Navy  should  be  a  statesman  of  good  busi- 
ness capacity. 

2.  He  sh(;uld  have  the  option,  afforded  him  by  law,  of  communi- 
catin;^  personally,  or  by  proxy,  with  Congress,  or  a  committee  thereof. 

3.  I  le  should  have  an  assistant  in  the  capacity  of  a  Chief  of  General 
Staff  to  consult  on  all  matters  of  a  professional  nature. 

4.  He  should  have  an  assistant  to  keep  him  advised  of  the  civil 
aiTairs  of  his  department. 
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5.  He  should  have  a  solicitor  to  advise  with  on  all  questions  of 
civil  law  that  may  arise. 

6.  The  business  of  his  department  should  be  divided  into  two 
principal  parts;  viz.,  the  Military  and  the  Civil. 

7.  At  the  head  of  the  military  branch  should  be  the  Secretary  of 
the  Navy  himself,  supported  by  a  General  Staff,  the  chief  of  which 
should  be  an  officer  of  rank. 

8.  Under  the  military  branch  should  be  included  all  that  relates  to 
the  personnel  of  the  Navy, — officers,  enlisted  men  and  boys,  and  the 
marine  corps  ;  all  that  relates  to  ships  in  commission,  their  employ- 
ment, efficiency  and  discipline;  the  instructions  issued  to  comman- 
ders-in-chief, and  to  officers  on  independent  service ;  the  records  of 
officers,  their  promotions  and  retirements;  the  administration  of  naval 
law  and  justice ;  all  educational  institutions  for  officers,  enlisted  men 
and  boys  ;  naval  intelligence ;  the  periodical  inspection  of  State  school 
ships,  when  officered  from  the  Navy,  etc.,  etc. 

9.  The  staff  should  be  sufficiently  numerous  to  admit  of  a  just 
distribution  of  the  various  duties.  It  should  include  the  ranking 
officer  of  the  Marine  Corps,  an  officer  to  discharge  the  duties  of 
Judge  Advocate  General,  and  a  Gunnery  Officer. 

10.  At  the  head  of  the  Civil  branch  should  be  the  Secretary  of  the 
Navy.  This  branch  should  include  MaU'riel 2XiA  Finance^  and  have 
to  do  with  the  procurement  of  naval  stores  and  supplies  of  all  kinds; 
the  construction,  armament  and  equipment  of  ships ;  engines  and 
their  dependencies ;  ordnance  ;  hydrography ;  navy-yards ;  provisions 
and  clothing,  contracts,  purchases,  and  all  matters  relating  to  finance; 
all  that  pertains  to  navigation  ;  transports  ;  civil  law ;  medicine  and 
surgery ;  hospitals,  etc.,  etc. 

11.  The  construction,  equipment,  and  repairs  of  ships,  and  of 
enj^ines  and  their  dependencies,  should  come  under  one  supervising 
head. 

12.  The  Secretary  and  the  principal  officers  of  the  department 
should  meet  daily,  except  Sundays,  for  consultation,  and  no  import- 
ant work  should  be  undertaken  until  after  it  has  been  freely  discussed 
by  a  full  board.  A  record  should  be  kept  of  the  proceedings,  minutes 
made  of  all  orders  given  for  the  building,  repairing  and  fitting  out  of 
ships,  for  the  construction  and  repairing  of  boilers  and  engines,  etc, 
and  the  votes  of  those  present  recorded. 

13.  E^ch  day  before  proceeding  to  business,  the  proceedings  of  the 
day  previous  should  be  read  over  and  approved,  and  each  day's 
record  should  be  signed  by  the  recorder. 
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14.  In  the  absence  of  the  Secretar\-  of  the  Navy,  the  Chief  of  Staff 

should  preside  at  the  board.* 

15.  All  orders  issuing  from  the  Nax-j-  Department  should  be  signed 
by  the  Secretary,  or  "  by  his  order.** 

An  act  should  be  framed  to  cover  these  several  points,  and  all  laws 
or  parts  of  laws  inconsistent  therewith  should  be  repealed. 

It  is  believed  that  a  Navy  Department  organized  in  accordance 
with  the  fore^oin^  j^eneral  plan  would  ensure  a  sound  and  economical 
administration  of  the  affairs  of  the  Navy,  and  maintain  in  a  state  of 
efficiency  such  force  as  Congress  in  its  wisdom  should  provide  for. 

•  In  the  absence,  1  mean,  from  the  board  room.  When  the  Secretary  of  the 
Navy  is  absent  from  Washington,  his  office  should  be  filled  by  the  civilian 
assistant.  Were  a  bill  to  be  reported  in  the  House  to-morrow,  providing  for  an 
A.ssistant  Secretary  of  the  Navy,  there  would  be  534  members  rise  and  cry  out, 
"  Provided  the  appointee  be  a  civilian."  And  they  would  be  right.  For  if  the 
princip'e  is  admitted  that  the  Secretary  of  the  Navy  should  always  be  a  civilian, 
wherein  consists  the  philosophy  of  violating  that  principle  during  a  month  or 
six  weeks  every  year  when  the  Secretary  goes  off  for  a  holiday  ? 
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COMPARISON  OF  HOTCHKISS  AND  HEBLER  RIFLES, 

WITH  ARGUMENTS  FAVORING  THE 

REDUCTION  OF  CALIBER. 

By  Ensign  M.  K.  Eyre,  U.  S.  Navy.* 


The  attention  of  foreign  governments  has  been  called,  in  the  past 
few  years,  to  the  development  of  small  arms.  A  great  many  proposed 
changes  have  been  discussed,  and  amongst  them,  that  of  reduction  of 
calibers. 

On  this  subject  little  has  been  said  in  this  country,  and  that  little, 
as  might  have  been  expected,  has  generally  been  adverse  to  the  new 
arm. 

This  paper  will  attempt  the  comparison  of  the  ballistic  powers  of 
the  Hotchkiss  Navy  Rifle  with  those  of  the  Hebler.  The  daU  for 
the  two  weapons  are  as  follows : 

Hotchkiss.  Hebler. 

Initial  velocity,  1350  f.  s.  1850  f.  s. 

Wt  of  bullet  =  w,  405  grs,  224  grs. 

"      •'  charge,  70  grs.  83  grs. 

"      "  cartridge  (complete),     640  grs.  521  grs. 

'*      "  rifle,  8.95  lbs.  9.9  lbs. 

Length  of  bullet,  24  calibers.  4.46  calibers. 

Caliber,  .45  .295 

—  3499  2.722 

The  Hebler  bullet  is  steel  covered. 

The  data  need  a  word  of  explanation.  The  bullet  of  the  Hebler 
rifle  has  beyond  a  doubt  attained  a  velocity  of  1968  f.  s.,  but  there 
is  no  confirmation  of  this  by  official  trial ;  consequently  in  all  the 

*  Instructor  in  Ordnance  and  Gunnery,  U.  S.  Naval  Academy. 
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calculations  the  velocity  used  is  1850  f.  s.  In  no  way  does  this  article 
uphold  the  Hebler  as  the  best  small  arm  of  reduced  caliber,  but, 
owing  to  the  exhaustive  trials  held  with  this  rifle,  data  were  obtainable* 
It  may  be  mentioned  here  that  the  Fieri  (cal.  .323)  and  Lobell  (cal. 
.307)  have  attained  a  velocity  of  over  2000  f.  s. 

The  following  results  have  been  computed  by  ballistic  tables,  using 
Mayevski's  laws  of  resistance  of  the  air.  The  arc  of  the  trajectory  has 
been  considered  equal  to  a  chord,  and  for  purpose  of  comparison 
this  will  be  sufficiently  accurate ;  the  assumption  will,  however,  be 
prejudicial  to  the  Hebler,  for  its  trajectory  is  flatter.  The  final 
velocity  and  energy  for  each  range  will  be  relatively  greater  and 
the  time  of  flight  less  for  the  Hotchkiss. 


Table  I. 


I. 


II. 


Range. 
Yds. 

Final  Veloc 
Hotchkiss. 

ities. 
Hebler. 

Total 
Hotchkiss. 

Energy  in 

ft.-lbs. 
Hebler. 

100 

1 190 

1662 

1272 

I37I 

200 

1080 

1492 

1048 

1105 

300 

1002 

I34I 

902 

893 

400 

942 

I214 

797 

732 

500 

890 

III9 

712 

622 

800 

762 

946 

522 

444 

fOGG 

691 

866 

429 

372 

1500 

541 

712 

263 

252 

2000 

♦4X9 

588 

158 

172 

Range.       Ene 
Y.U.             1 

rgy  per  U 
tlotchkiss 

III. 

nit  of  Cro-;s  Section. 
Hebler. 

Time 
Hotchkiss. 

IV. 

of  Flight. 
Hebler. 

V. 
Energy  per  Unit  oT  Cir- 
cumference. 

Hotchkiss.            Hebler. 

100 

799S 

20.053 

•  •  • 

•  •  • 

901 

1474 

200 

6589 

16, 

167 

•  •  • 

•  •  • 

743 

1 188 

300 

5672 

13. 

062 

0.79 

0.57 

640 

960 

400 

5012 

10, 

705 

•  •  • 

•  •  • 

565 

787 

yx) 

4474 

9,095 

143 

1.06 

505 

669 

800 

3280 

6, 

500 

2.53 

1-95 

370 

477 

I  GOO 

2697 

447 

3-35 

2.62 

304 

400 

1500 

1653 

3. 

682 

5-8o 

4-54 

186 

270 

2000 

992 

2. 

511 

♦9.05 

6.86 

no 

180 

Penetration  in  white  pine  of  Hotchkiss:     At  muzzle,  21  inches; 

o  yards,  3.7  inches. 

♦Approximate. 
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Penetration  in  fir-wood  of  Hebler :  At  muzzle,  39.4  inches  ;  2700 
yards,  2.75  inches. 

A  penetration  of  one  inch  in  wood  corresponds  to  a  dangerous 
wound. 


X 

X, 


1100  Yds. 

> 


Horizontal  scale,  1  in.  =  100  yds.     K  =  61  ft.,  X  =600  yds. 
Vertical  scale,  6  ins.     =  100  yds.     Y\  =:  27  ft.,  X\  1=  570  yds. 

By  reference  to  the  table  it  will  be  seen  that  the  final  velocities  of 
the  Hebler  at  all  ranges  are  greater  than  those  of  the  Hotchkiss. 
Column  n.  shows  the  total  energy  to  be  nearly  the  same  at  all  ranges 
for  the  two  rifles,  but  there  is  little  inference  to  be  drawn  from  it. 
The  work  wanted  of  a  small  arm  is  penetration ;  the  energy  per  unit 
of  cross  section  or  per  unit  of  circumference  is  a  fair  measure  of  pene- 
tration, and  columns  HI.  and  V.  show  a  great  superiority  for  the 
Hebler.  It  will  be  noticed  above  that  at  the  muzzle  the  penetration 
of  the  Hebler  is  twice  that  of  the  Hotchkiss :  at  2700  yards,  2.75 
inches,  as  compared  to  3.7  inches  at  only  1200  yards.  The  times  of 
flight  will  be  referred  to  later  in  connection  with  drift  and  retardation. 

Perhaps  the  greatest  advantage  of  all  possessed  by  the  Hebler  is 
a  flatter  trajectory.  A  flat  trajectory  means  greatly  increased 
dangerous  space,  larger  under-  and  over-estimates  of  the  range  allow- 
able, and  generally  less  care  in  the  adjustment  of  the  sights  (not  less 
care  in  sighting),  and  in  active  service  this  would  not  be  an  unim- 
portant item. 

The  full  bene6ts  of  this  increased  dangerous  space  would  be  most 
felt,  perhaps,  in  cases  of  a  night  attack,  or  in  any  case  where  the 
objects  were  obscured.  An  increase  of  the  point-blank  range  is,  of 
course,  of  the  greatest  value.  This  subject  has  been  so  well  venti- 
lated, and  the  great  advantage  of  a  large  dangerous  zone  is  so  well 
known,  that  no  farther  mention  of  it  will  be  made  in  this  paper.  The 
above  diagram,  representing  the  trajectories  of  the  Hotchkiss  and 
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Hebler  rifles  for  a  range  of  i  loo  yards,  shows  the  great  superiority 
of  the  latter  rifle  in  this  respect. 

The  table  and  diagram  then  show  the  following  advantages  as 
possessed  by  the  Hebler : 

Greater  range  {  ^^^^f'  ^^^^^^"^  ^^^  ^^43  yards. 
^    I  Hotchkiss  "        "    I200    " 

Greater  dangerous  space. 

Greater  penetration. 

Shorter  time  of  flight. 

To  these  may  be  added  decrease  in  the  weight  of  ammumtion  and 

reduction  of  the  factor . 

w 

Now,  it  is  held  by  many  that  these  advantages  follow  from  the 
better  motive  force  in  the  Hebler,  or,  in  other  words,  from  the  im- 
proved Hebler  cartridge,  either  in  its  composition  or  shape.  It  has 
even  been  stated  that  this  motive  force  is  over  double  that  of  the 
American  rifle.  This  statement,  unless  carefully  sifted,  would  give 
the  impression  that  reduction  of  caliber  has  very  litde  to  do  with  the 
better  ballistic  results  given  by  the  Hebler  rifle,  and  that  by  im- 
proving the  American  cartridge  we  could  get  the  same  results  with 
our  large  caliber. 

The  velocity  formula  for  small  arms,  supposing  all  the  powder  to 
be  burnt  in  the  gun,  is 

where  A  =  constant,  depending  only  on  units  used, 
y  =  force  of  the  explosive  used. 
p  ==  weight  of  projectile. 
c  =  caliber. 

J  ==  density  of  loading. 
w  =  weight  of  charge. 
u  =  travel  of  the  projectile. 

Assuming  the  density  of  loading  and  the  travel  of  the  projectile 
the  same  in  the  two  rifles  compared,  and  inserting  our  known 
quantities,  we  have : 

(i)  1350  =  ^  -^j  .45^  70* J*tt*.  (Hotchkiss.) 

(2)  1850  =  ^  ^^  .295*  83* jM.  (Hebler.) 
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Dividing  (2)  by  (i)  ; 

/i  _  i85oX224^X.45tX7Q*  _  j  ^5 
/i        i250X405iX. 2951X83! 

Therefore  the  force  of  the  Hebler  explosive  is  not  materially  differ- 
ent. The  quantity  f  used  in  the  formula  may  be  defined  as  the 
pressure  per  square  inch  developed  by  the  gases  evolved  from  unit 
weight  of  the  explosive,  the  condition  being  that  these  gases  occupy 
unit  volume. 

This  quantity  fy  then,  can  be  changed  only  by  altering  the  pro- 
portion of  ingredients,  or  changing  the  ingredients  altogether. 

The  conclusion  to  be  drawn,  then,  from  the  above  result  is  that  the 
composition  of  the  Hebler  charge  is  very  similar  to  our  own,  or,  if 
there  is  a  change,  very  little  if  any  additional  velocity  is  gained 
thereby. 

Where  all  the  powder  is  burnt  in  the  gun,  the  shape  of  the  grain 
has  no  influence  on  the  velocity.  For  any  given  weight  of  charge 
and  length  of  barrel  there  will  be  a  given  volume  of  gas  evolved, 
making  a  certain  number  of  expansions ;  therefore  the  work  done 
must  be  constant ;  hence  the  velocity  will  be  constant  with  a  bullet 
of  fixed  weight.  The  above  formula  for  velocity,  taken  from 
**  Velocities  and  Pressures  in  Guns,"  Vol.  XIV.,  No.  2,  page  402,  Proc. 
U.  S.  Naval  Institute,  as  can  be  expected,  contains  no  coefficient 
depending  upon  the  form  of  the  grain.  The  reason  for  this  change 
of  shape  is  obvious  :  it  is  to  get  a  large  mean  pressure  with  a  small 
maximum.  The  Hebler  charge  is  a  pierced  cylinder  of  compressed 
powder.  All  other  elements  of  loading  being  the  same,  the 
maximum  pressure  varies  directly  as  a  coefficient  depending  on  the 
form  of  the  grain  (whether  the  powder  is  all  burnt  in  the  gun  or  not)  ; 
this  quantity,  for  a  spherical  or  cubical  grain,  or  for  any  irregular 
shape  approaching  them,  is  3.  For  any  pierced  cylindrical  grain 
burning  from  inside  and  out,  this  coefficient  is  i  +  Jr,  where  x  is  the 
ratio  of  the  least  to  the  greatest  dimension  of  the  grain.  For  the 
Hebler  charge  this  is  not  quite  1.2.  If  the  grain  burns  from  the 
inside  alone,  the  coefficient  will  be  still  smaller.  The  calculated 
pressure  of  83  grains  of  loose  powder  in  the  Hebler  rifle  is  about 
34,000  pounds  per  square  inch,  loose  powder  being  considered  spher- 
ical in  shape.     The  pressure  we  would  then  expect  to  find,  using 

I  2 
the  compressed  cylinder,  is  -^  X  34,000,  or  13,500  pounds.  The  actual 
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measured  pressure  in  the  Hebler  gun  is  7.32  tons,  or  about  16,350 
pounds  per  square  inch. 

It  has  been  stated  that  if  the  motive  force  were  increased  in  the 
Springfield  (caliber  .45)  in  the  same  proportion  that  now  holds  in  the 
Hebler,  the  initial  velocity  of  the  former  would  be  2008  f.  s.  Let  us 
grant  for  a  moment  (but  only  for  a  moment)  that  this  is  so.  The 
recoil  would  be  entirely  too  violent,  approximating  22  ft.-lbs.,  or  twice 
what  it  now  is.  Suppose,  again,  we  could  give  the  Hotchkiss  bullet 
a  velocity  of  1800  f.  s.,  the  recoil  in  ft.-lbs.  with  our  405-grain  bullet 
would  be  19  ft.-lbs.  It  is  at  present  about  11  ft.-lbs.  It  is  a  very 
evident  fact  that  the  initial  velocity  cannot  be  increased  with  a  limited 
recoil  without  increasing  the  weight  of  the  rifle,  which  is  already  at 
its  maximum  limit.  Army  officers,  it  is  believed,  generally  concede 
that  the  present  recoil  (11  ft.-lbs.)  is  quite  large  enough.  Recruits 
suffer  with  this,  and  even  trained  soldiers  have  been  more  or  less 
badly  knocked  up  after  a  skirmish  drill  where  a  given  number  of 
shots  must  be  fired  while  advancing  a  certain  distance. 

The  resistance  of  the  air  varies  directly  as  the  factor  — ,  and  in  the 

two  arms  compared,  its  value  is  3.5  and  2.7    respectively  for  the 

Hotchkiss  and  Hebler.   To  reduce  this  value  of  3.5,  the  weight  of  the 

bullet  must  be  increased  or  the  caliber  decreased.      Referring^  once 

more  to  the  velocity  formula,  then,  it  is  seen  that  the  velocity  varies 

inversely  as  the  i  power  of  the  weight  of  the  bullet.     If  this  is  500 

d' 
grains,  the  new  factor  ^  -  will  be   2.8,  and  the  ne>y   velocity  about 

1220  f.  s. 

d* 

As  long,  then,  as  the  caliber  is  to  be  .45,  to  reduce  the  value  of  — 

to  that  which  now  obtains  in  the  Heber  rifle,  there  must  be  a  sacrifice 
of  over  100  f  s.  in  the  velocity.  This  will  probably  heighten  the 
trajectory  and  decrease  the  dangerous  space. 

Another  objection  raised  to  reduction  of  caliber  is  increased  drift 
due  to  side  wind,  owing  to  lightness  of  bullet.  In  the  Proceedings  of 
the  Royal  Artillery  Institution,  March,  1888,  appears  a  paper,  trans- 
lated from  the  German  by  Major  W.  McClintock,  R.  A.  An  account 
is  given  therein  of  experiments  made  in  England  with  rifles  of  various 
calibers,  the  result  of  which  was  the  abandonment  of  trials  with 
the  smallest  caliber.  The  paper  then  says,  '*  A  further  reason  for  this 
decision  lies  in  the  fact  that  with  the  smaller  caliber  the  bullet  has 
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a  less  surface  of  longitudinal  section,  and  therefore  the  greater  effect 
of  a  side  wind  was  feared  (!)"  Major  McClintock  appends  a  justly 
sarcastic  foot-note,  "  there  is  something  wrong  here." 

Let  it  be  remembered,  before  investigating  this  point,  that  a  known 
error  can  be  compensated. 

The  ..a^dalon  is  p,opo,U««,  .0  ^:  ,h. d,»  .iU *.„ ba p„p.. 

d/ 
tional  to  —  (where  /  is  the  length  of  the  bullet),  for  di  will  represent 

the  cross-section  presented  to  a  side  wind.    For  the  two  rifles  com- 

TV 

pared,  the  ratios -—  =  .6556.     Now  this  represents  the  ratio  of  the 

It/ 
drift  in  feet  per  second.     For  2000  yards,  for  example,  the  times  of 
flight  are  9.053  seconds  and  6.863  seconds  (see  table) ;  consequently 
the  actual  amount  of  drift  in  feet  for  this  range  will  be  in  the  following 

ratio,         A  wA  =  -^65.     If  a  wind  caused  20  feet  drift  in  2000 

yards  to  the  Hotchkiss  bullet,  the  Hebler  under  the  same  circum- 
stances would  drift  23  feet.  For  1000  yards  the  ratio  would  be  .838, 
5  feet  in  the  former,  5.9  feet  in  the  latter.  The  accuracy  of  the  two 
arms  is  rather  a  difficult  matter  of  comparison.  The  measure 
of  the  accuracy  of  the  Hebler  is  given  by  the  height,  breadth,  and 
radius  of  50  per  cent  of  hits ;  for  the  Hotchkiss,  the  mean  absolute 
error.  If  this  radius  of  50  per  cent  of  hits  is  the  probable  error — which 
seems  very  doubtful — then  the  comparison  is  made  easy  at  once,  for 
the  probable  error  is  about  .8  the  mean  error. 


Table  II. 

Hebler. 

Hotchkiss. 

Range. 

Radius  50  per  cent  hits. 

Range. 

Mean  absolute  error. 

Yds. 

Inches. 

Yds. 

Inches. 

328 

6.2 

3000 

4.9 

656 

II.O 

600 

14.0 

984 

18.6 

900 

25.6 

I3I3 

44.6 

IIOO 

35-2 

At  600  yards  the  radius  of  50  per  cent  hits  would  be  then  nearly 
10.2  inches.     If  this  be  considered  the  probable  error,  then  the  mean 

JO,  2 

absolute  error  of  the  Hebler  at  600  yards  is  — g-  =  13  inches,  as  com- 
pared with  the  Hotchkiss  error  of  14  inches. 
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The  Strongest  argument  against  reduction  of  caliber  is  loss  of 
power,  and  as  long  as  we  cling  to  worn-out  ideas  this  cannot  be 
disputed.  This  loss  of  power  is  due  to  the  fact  that  to  keep  the 
pressure  per  square  inch  down  to  the  elastic  strength  of  the  metal  of 
the  barrel,  the  total  effective  pressure  on  the  base  of  the  projectile 
must  be  lowered.  But  those  who  have  argued  against  reduction  of 
caliber  have  generally  made  the  most  out  of  this.  It  is  not  always 
mentioned  that  (i)  keeping  the  weight  and  length  of  the  barrel 
constant,  the  thickness  of  the  smaller  caliber  rifle  is  greater,  or  (2) 
the  weight  and  thickness  being  constant,  the  length  is  increased. 

ist.  Considering  the  mean  thickness  of  the  Hotchkiss  as  0.22 
inch,  that  of  the  Hebler  would  be  0.264  i^c^*  The  pressure  in  the 
former  rifle  is  19,000  lbs.  per  square  inch. 

If  Oz=.  elastic  strength  of  the  metal, 

i?i  =  exterior  radius, 
R^  =  interior  radius, 

/*=  maximum  internal  pressure  per  square  inch ; 
then  for  a  homogeneous  cylinder  with  no  initial  tension,  considering 
the  atmospheric  pressure  as  zero,  Claverino  gives  the  following 
formula : 

Now,  since  the  weight  and  length  of  the  two  barrels  are  to  be  the 
same,  the  difference  of  squares  of  the  radii  must  be  constant;  there- 
fore p^  _4^  +  ^ 

P  —  4^?^?+  I^l  * 

If  Pz=.  19,000 ,  then  by  substitution  /*'  ==  23,000  lbs.  per  square  inch. 

A  working  pressure  of  4000  pounds  per  square  inch  more  can  be 
put  on  the  smaller  rifle. 

2d.  If  the  weight  and  thickness  are  constant,  the  length  can  be  in- 
creased about  one  fifth.  The  muzzle  energy  is  Pl\  therefore  increased 
travel  means  more  work.  It  means  a  great  deal  more  at  the  present 
day ;  it  admits  of  the  use  of  a  more  progressive  grain.  Again,  a 
larger  charge  can  be  burnt,  and  the  velocity,  it  must  be  remembered, 
varies  as  the  i  power  of  the  charge.  This  increased  weight  of 
powder  can  be  used  without  undue  strain  by  changing  the  shape  of 
the  grain,  as  has  been  done  in  the  Hebler  cartridge. 

Fouling  of  the  bore  is  still  another  disadvantage  claimed  by  the 
believers  in  large  calibers.  Professor  Hebler  maintains  that  the  sted 
covering  polishes  the  bore,  thus  enabling  the  barrel'to  better  resist 
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the  chemical  action  of  the  gases,  and  prevents  leading.     He  fired 
1500  rounds  and  there  was  no  wear  on  the  grooves. 

Actions  in  the  future  will  begin  at  greater  ranges,  small-arm  fire 
commencing  at  from  2000  to  2500  yards.  Such  being  the  case,  the 
question  of  supply  of  ammunition  assumes  even  greater  proportions. 
The  weights  of  the  Hotchkiss  and  Hebler  cartridges  are  in  the  ratio 

CO  I 

^ —  =  .81,  and  it  must  be  remembered  that  this  ratio  is  still  less  with 
640 

other  rifles  of  45  caliber,  500  grains  being  the  usual  weight  of  bullet 

for  that  caliber.     Machine-guns  must  carry  at  least  10,000  rounds  of 

ammunition,  and  the  saving  in  weight  is  very  considerable. 

The  following  is  an  abstract  from  an  article  by  Lieutenant  Beehler, 
U.  S.  Navy,  entided  "  Recent  Progress  in  Small  Arms  ": 

''  Experiments  on  animals  demonstrated  that  the  wotmd  caused  by 
the  Hebler  bullet  was  much  less  serious  than  that  fi'om  others.  The 
Hebler  bullet  makes  a  clean  hole,  while  others  make  ragged  and 
splintered  holes,  so  that  even  if  vital  parts  are  not  struck,  the  wound 
made  remains  serious  for  years.  In  one  case  a  man  shot  by  Hebler 
bullet  in  upper  left  arm  entirely  recovered  in  three  months  though  he 
was  Aors  de  combat  for  two  months." 

Nearly  all  foreign  powers  have  made  extensive  experiments  and 
some  have  already  adopted  small  arms  of  reduced  caliber.  Portugal 
has  the  Gu6de,  cal.  .323,  and  a  bullet  weighing  264  grains ;  the  pro- 
posed rifle  for  Italy  is  the  Freddi  (recoil),  cal.  .315,  weight  of  bullet  225 
grains ;  Sweden,  the  Jarmann,  cal.  .397,  bullet,  337  grains,  but  only 
1000  of  these  arms  have  been  issued,  as  many  demand  a  further 
decrease  of  caliber.  In  France  it  appears  that  the  introduction  of  the 
Gras-Lobell  (?)  rifle,  cal.  .315,  was  advocated,  and  the  manu&cture  of 
this  arm  was  to  have  begun  at  the  Tulle  factory,  but  owing  to  the  un- 
certain state  of  Europe  it  was  deemed  inadvisable  to  commence  the 
re-armament  of  the  infantry,  which  would  take  about  three  years. 
The  largest  caliber  at  present  in  use  abroad  is  the  433,  and  all  the 
countries  using  this  are  on  the  verge  of  reduction  of  caliber.  The 
latest  order  for  rifles  of  reduced  caliber  has  come  fi'om  Austria.  This 
order  is  for  a  number  of  Maxim  automatic  machine-guns^  caliber 
7'mm.  =  .28  in. 
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\Vc  shall  now  discuss  generally  the  means  by  which  the  above  conditions 
may  be  realized. 

1.  Absolute  buoyancy.  The  manoeuvring  power  and  speed  of  the  ship 
should  be  maintained,  and  the  use  of  the  ram  and  gun  guaranteed,  under  all 
circumstances.  The  division  of  the  hull  into  water-tight  compartments  cannot 
alone  answer  these  requirements,  for  the  filling  of  one  or  more  of  these  com- 
partments would  not  only  change  the  trim  and  consequently  diminish  the  speed 
and  lessen  the  advantages  of  the  ram,  but  would  also  cause  the  ship  to  heel, 
thus  rendering  the  use  of  the  guns  difricult  if  not  impossible.  Armor  fulfills 
its  object  only  when  it  is  of  proper  thickness  and  extent,  but  it  is  always  limited 
by  the  dimensions  of  the  ship. 

In  regard  to  modern  battle-ships,  the  question  is  not  alone  one  of  penetra- 
tion of  shot,  but  it  is  also  necessary  to  consider  suitable  means  for  protecting 
the  crew  from  the  terrible  effects  of  ramming,  or  the  explosion  of  torpedoes, 
and  the  devastation  caused  by  a  melinite  shell.  That,  however,  which  is  most 
important  in  a  batile-ship  i>  a  **  floating  belt,"  in  the  real  sense  of  the  words, 
that  is,  a  belt  which,  acting  automatically,  when  penetrated,  will  stop  ale.ikand 
arrest  the  inflow  of  water,  thereby  preserving  the  buoyancy  of  the  ship  and 
keeping  it  on  an  even  keel. 

The  material  for  the  ])elt  of  the  proposed  ship  is  cellulose,  which,  as  has  been 
already  stated,  is  a  stuff  obtained  from  the  fruit  of  the  cocoa-palm,  and  has  the 
color  and  form  of  ground  coffee.  Its  characteristics  are  lightness,  great 
elasticity,  expansion,  and  resistance  to  friction  and  decay.  It  is  also  proof 
against  destruction  by  insects,  which  cannot  live  in  it.  It  must,  however,  be 
kept  from  direct  contact  with  steel,  and  this  is  effected  by  a  light  coat  of  paint 
on  the  bulkheads.  Its  most  important  (piality  is  its  elasticity;  that  is,  it  will 
immediately  close  up  in  the  wake  of  shot  passing  through  it;  and  it  is  claimed 
that  a  ship  provided  with  a  girdle  of  cellulose  may  be  riddled  with  shot  and 
yet  remain  afloat  with  unaltered  trim.  The  patent  consists  in  a  process  of 
extracting  the  glucose.  Its  opponents  declare  that  the  glucose  is  not  entirely 
extracted,  and  that  the  ccllulf)se  is  liable  to  decay,  and  that  it  gives  ofif  odors 
which  would  he  a  strong  objection  against  its  use  in  ships.  It  is  one  of  the 
lightest  substances  known,  its  sp.  gr.  being  only  0.8.  It  has  been  applied  in 
the  llaytien  and  French  navies,  and  the  Knglish  shipbuilders  have  used  it  in 
a  few  vessels,  altiiough  it  is  a  (piestion  whether  it  is  really  serviceable.  The 
term  **  coffer-dam  "  has  been  applied  t<j  the  material  because  it  serves  to  keep 
water  i>ut  of  the  breach  caused  by  the  projectile. 

'i  he  ])roposed  belt  which  is  to  maintain  the  ship  buoyant  is  arranged  in 
three  parts  as  shown  in  Fig.  3,  which  are  separated  by  steel  bulkheads. 
The  outer  part  is  filled  with  loose  cellulose  mixed  with  cellulose  in  different 
degrees  of  compression.  At  the  midship  section  it  has  a  thickness  of  one 
meter,  aiul  readies  0.6  meter  above  the  water-line,  gradually  rising  as  it 
approaches  the  ends  of  the  ship  until  it  attains  a  height  of  2  meters  above  the 
water-] ine  at  the  bow  and  i.S  meters  at  the  stern.  It  extends  to  4  meters 
below  the  water-line  throughout  the  length  of  the  ship.  As  shown  in  Fig.  3, 
the  belt  is  intersected  bythc  protecting  deck,  and  it  is  further  divided  by 
transverse  steel  bulkheads  intr)  water-tight  compartments.  The  volume  of 
tl.e?e  compartments  in  the  centre  of  the  ship  is  about  3.6  m'.  It  is  known  by 
expeiinieni  th.it  the  passage  of  a  42-cm.  shot  through  this  part  of  the  belt  (the 
DUier  I'ait;  will  make  a  hole  whose  volume  is  0.3  m-,  or  about  one  twelfth  the 
vol  u:ne  (M  the  c<jn»partnient,  and  the  thickness  of  the  cellulose  is  diminished  by 
c«'n-.pre>.sion  from  .  12  to  .1 1  of  its  original  thickness.  This  proportion  gives 
the  :im<!::iit  of  ehislicity  to  be  expected  from  the  cellulose. 

The  other  parts  of  the  belt  are  divided  by  steel  bulkheads  five  or  six 
metiis  ai'iirt,  and  arc  entirely  tilled  with  bricks  of  cellulose.  The  middle 
I'art  is  c.S  meter  thick,  and  the  inner  one  0.7  meter  thick.  The  three 
l)art^  of  the  belt  extend  the  entire  length  of  the  ship  and  have  a  total  thick- 
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A  considerable  amount  of  ammunition  is  allowed  : 

75  rounds  for  each  of  the  42-cm.  guns, 
no      "  **  "        27        " 

no      "  "  "        16        " 

SCO      "  "  "        R.  F.  G. 

700      "  "  **        machine  " 

The  weight  of  metal  that  the  ship  can  deliver  ahead  and  astern  is  1212  kg., 
and  on  the  broadside  1776  kg. 

Vice-Admiral  Bourgeois  was  of  the  opinion  that  the  42-cm.  guns  should  be 
placed  in  turrets,  and  the  27-cm.  guns  in  barbette.  Indeed,  the  great  import- 
ance of  the  heavy  42-cm.  guns  makes  it  essential  that  they  have  the  greatest 
amount  of  protection  when  at  close  quarters,  and  this  can  be  obtained  only  by 
turrets.  The  Director  of  the  Chantiers  de  la  Loire,  who  recognized  the  force 
of  this  objection,  had  also  prepared  a  plan  for  installing  the  guns  in  this  way, 
but  found  it  impracticable  owing  to  the  colossal  dimensions  and  great  weight 
of  the  turret,  and  the  fact  that  the  smallest  variation  in  the  revolving  mechanism 
would  render  the  training  of  the  guns  impossible.  The  question  was  therefore 
decided  in  favor  of  barbette  towers. 

Of  the  twelve  i6-cm.  guns,  eight  are  mounted  in  broadside ;  the  other  four 
are  placed  in  the  angles  of  the  superstructure,  and  can  be  trained  in  line  with 
the  keel  as  well  as  on  the  beam. 

The  proposed  ship  will  have  a  speed  of  19  knots,  and  will  therefore  be 
superior  in  this  respect  to  almost  all  other  battle-ships  completed  or  in  course  of 
construction. 

By  the  great  dimensions  of  the  ship,  its  small  displacement,  and  proportion  of 

length  to  breadth,  which  is  more  than  6,  it  appears  that  the  least  value  of  Af  in 

3  /  /r 
the  formula  V^M^^/  ^  is  3.8,  in  which  iff*  is  the  area  of  the  immersed  mid- 
ship section  and  /^the  indicated  horse-power.     Hence,  for  a  speed  of  19  knots 
{B^  being  123  m*),  I.  H.  P.  is  in  round  numbers  15,000. 

The  most  difficult  part  of  the  problem  was  the  selection  of  the  type  of  engines 
and  boilers  sufficiently  powerful  to  realize  this,  and  at  the  same  time  of  such 
dimensions  as  would  permit  their  being  placed  entirely  under  the  armored  deck, 
which  is  1.2  m.  below  the  water-line  amidships  and  2  m.  at  the  sides.  It  was 
finally  decided  to  have  two  horizontal  triple-expansion  engines  for  each  screw 
placed  in  line.  Each  engine  is  in  a  water-tight  compartment,  and  so  arranged 
that  the  two  engines  working  the  same  shaft  can  be  uncoupled  and  worked 
singly.  This  arrangement  is  considered  the  most  economical,  especially  with 
reference  to  the  consumption  of  coal  and  lubricants,  owing  to  the  great  varia- 
tions of  speed  that  would  probably  be  required  of  such  a  vessel. 

Steam  is  supplied  by  twelve  cylindrical  boilers.  Each  boiler  has  two 
furnaces  with  corrugated  fire-tubes  of  the  Fox  system.  On  each  side  of  the 
fire-room  are  six  boilers,  arranged  in  three  groups,  each  boiler  in  its  own  water- 
tight compartment.  The  two  forward  groups  have  the  same  smoke-stack,  and 
are  separated  from  the  after  group  by  an  athwartship  coal-bunker. 

Each  of  the  six  fire-rooms  contains  a  ventilator  for  forcing  the  draft  when  the 
fire-room  is  closed,  and  for  ventilation  when  the  fire-room  is  open  and  the  draft 
normal. 

The  coal  capacity  is  650  tons,  which  is  sufficient  for  4500  miles  at  10  knots. 

We  have  outlined  the  plan  suggested  by  Rear-Admiral  Pallu  de  la  Barriere 
of  a  modern  battle-ship  of  the  first  class  that  would  be  a  suitable  antagonist 
of  such  vessels  as  the  Nile  or  Trafalgar  of  11.900  tons,  or  the  Re  Umberto 
and  Sardinia  of  13,800  tons.  It  only  remains  to  speak  briefly  of  the  constmc- 
tion  of  the  hull. 

From  Fig.  3  it  is  seen  that  the  inner  bottom  comes  against  the  lower  edgeof 
the  cellulose  belt  The  space  between  the  inner  and  outer  bottoms  is  divided 
by  four  longitudinal  bulkheads  on  each  side  of  the  keel.    A  longitudinal  water- 
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tight  bulkhead  is  placed  amidships  over  the  keel,  and  reaches  upward  to  the 
armored  deck.  A  great  number  of  transverse  water-tight  bulkheads  serve  to 
brace  the  ship  and  give  it  great  strength  and  stiffness. 

The  ram  is  of  cast  steel  and  supported  from  the  armored  deck  and  by  stout 
bow  braces. 

The  y'acAt  concludes  its  report  with  the  wish  that  the  plan  of  Admiral  Pallu 
de  la  Barridre,  which  is  at  present  undergoing  a  rigid  investigation  by  the 
Minister  of  Marine,  may  yield  him  enduring  honor. 

From  the  result  of  the  recent  exhaustive  trials  in  France  with  cellulose,  no 
positive  conclusion  can  be  as  yet  deduced  as  to  the  value  of  the  proposed  belt, 
and  consequently  of  the  proposed  ship.  In  case,  however,  the  peculiar  char- 
acteristics claimed  for  cellulose  are  established  by  actual  practice,  we  are  not 
wrong  in  attributing  to  it  a  very  important  and  significant  value. 

As  the  armored  deck  is  considerably  below  the  water-line  and  combined  with 
the  belt,  by  its  thickness  and  the  great  strength  given  to  it  by  the  transverse 
bulkheads  and  division  walls  of  steel,  it  will  oppose  a  very  strong  resistance 
to  the  ram,  and  will  prevent  the  penetration  and  destruction  of  the  belt  Trials 
with  the  Belliqueuse  at  Toulon  and  the  Resolute  at  Portsmouth  show  that  the 
belt  is  also  proof  a^^ainst  torpedoes. 

The  decision  of  the  French  Minister  of  Marine,  which  will  probably  soon  be 
made  public,  will  be  waited  with  great  interest.  Indeed,  it  may  help  to  the 
final  solution  of  the  vexed  question,  *'  What  is  the  best  type  of  battle-ships  ? " 


DEEP-SEA  SOUNDING  MACHINE. 

A  neat  improvement  in  deep-sea  sounding  machines  is  figured  in  the  U.  S. 
Fish  Commission  Report  for  1887.  It  was  designed  by  Passed-Assistant 
Engineer  Baird  of  the  Navy,  the  chief  engineer  of  the  Albatross. 

Unlike  other  sounding  machines,  the  reel  and  the  pulley  are  separate,  the 
former  being  of  ten  per  cent  aluminum  bronze,  and  the  latter  of  cast-iron. 

The  original  reels  used  on  board  the  Albatross^in  the  Sigsbee  sounding 
machine — were  built  up  of  steel ;  the  groove  for  carrying  the  driving  belt  was 
bolted  to  the  reel,  and  its  weight  added  to  that  of  the  reel,  which  was  not 
desirable.  It  is  essential  to  have  as  little  weight  as  possible  in  the  moving  part 
of  a  sounding  machine. 

The  Sigsbee  sounding  machine  was  driven  by  a  little  half-trunk  engine, 
designed  by  a  Mr.  Bacon  of  New  York,  which  was  not  satisfactory,  to  l^gin 
with  ;  in  taking  a  sounding,  the  belt  had  to  be  taken  off  to  detach  the  reel  from 
the  engine.  When  the  sinker  reached  the  bottom,  the  wire  would  kink  and 
break — losing  the  sounding-rod  and  thermometer — if  the  ship  were  pitching 
any ;  so  it  became  necessary  to  ship  quickly  the  cranks,  and  wind  in  a  few 
fathoms  by  hand,  sufficient  to  bring  the  outfit  clear  of  the  bottom  of  the  sea. 
The  belt  was  then  shipped  and  the  engine  started.  At  this  point  of  the  pro- 
ceeding a  most  disagreeable  circumstance  invariably  occurred :  the  engine— « 
single  cylinder — was  full  of  water;  it  stopped  again  and  again  on  the  centre; 
the  steam  and  water  blowing  from  the  cylinder  raised  a  doud  about  the 
machine,  and  several  minutes  were  lost  In  getting  the  engine  well  started.  Cap- 
tain Tanner,  who  was  always  anxious  to  obtain  the  best  possible  results,  readily 
approved  the  design  of  his  chief  engineer,  which  resulted  in  the  neat  device 
figured  in  plate. 

The  aluminum  bronze  reel  A  is  cast  in  one  piece,  strongly  ribbed;  its 
circumference  is  a  fathom,  like  that  of  the  Sigsbee  reels ;  it  it  moanted  on  and 
is  feathered  to  a  steel  shaft,  B,  which  moves  the  journals  of  the  Sifsbee 
machine,  C,  C.  On  the  same  shaft  there  is  a  cast-iron  friction-wbeeT»  /), 
that  moves  freely  on  the  shaft ;  the  rim  of  the  friction-wheel  it  toored  for  tba 
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rope  belt.  By  moving  the  crank  F^  the  friction-wheel  is  moved  in  and  out  of 
contact.  The  lever  G  actuates  a  block-friction,  which  is  used  to  retard  or  to 
stop  the  reel ;  it  is  covered  with  leather,  which  presses  directly  against  the 
wire  on  the  reel.  The  entire  framing  of  the  Sigsbee  machine  was  utilized,  and 
the  original  reels  can  be  replaced  in  a  few  minutes  if  necessary.  Indeed,  all 
parts  uf  that  admirable  machine,  except  the  reel,  seem  to  be  in  the  highest 
state  of  the  art. 

To  operate  the  new  reel,  the  friction  is  withdrawn  by  revolving  the  crank 
F,  and  the  lever  G  is  moved  until  the  block  presses  against  and  holds  the 
reel  ;  the  sinker,  sounding-cup,  and  thermometer  are  properly  attached  to  the 
"stray  line"  and  swung  over  the  side  ;  the  friction-lever  G  is  slacked  and 
the  reel  begins  to  lower  away,  revolving  on  its  axis.  The  engine  is  then 
leisurely  started,  and  the  friction-wheel  D  is  revolved  in  the  opposite  direction, 
— /.  <-.,  in  the  direction  to  winditt;  there  is  no  hurry  about  this  latter  operation, 
and  the  water  is  worked  out  of  the  engine  without  the  great  cloud  of  steam. 
When  the  sinker  reaches  the  bottom,  the  hand-crank /^  is  turned  quickly,  the 
friction-wheel  1)  engages  the  reel  and  reverses  its  motion  quickly,  and  the  wire 
at  once  comes  in.  From  two  and  a  half  to  five  minutes  in  time  are  saved  at 
each  sounding;  the  danger  of  losing  the  "outfit" — costing  about  $30 — is 
diminished,  and  the  nuisance  of  a  cloud  of  steam  and  of  delay  are  avoided. 

This  reel,  built  about  eighteen  months  ago,  is  probably  the  first  casting  of 
aluminum  bronze  ever  used  by  the  Government.  Its  great  reported  strength 
is  what  recommended  it.  The  pattern  was  made  in  Washington,  but  the 
casting  was  made  by  the  Cowles  Company  in  Cleveland,  Ohio.  It  was  shipped 
to  Washington  when  it  was  finished.  While  in  the  lathe  it  was  found  to  be 
very  hard  on  one  side  and  quite  soft  on  the  opposite  side,  which  gave  Mr. 
Baird  the  impression  that  the  metals  were  not  well  mixed  and  that  the  reel 
would  be  weak. 

There  were  4500  fathoms  of  No.  11  music-wire  (about  0.028  of  an  inch 
diameter)  wound  on  the  reel  before  the  Albatross  started  from  Norfolk  for  the 
Pacific,  in  November,  1887,  and  it  has  been  used  continuously  ever  since  in 
all  depths;  on  one  occasion  the  60-pound  sinker  did  not  detach,  and  was 
wound  in  from  2000  fathoms  depth  at  a  tension  much  above  60  pounds.  It  has 
been  estimated  that  the  compression  strain  per  square  inch  of  section  on  the 
barrel  of  the  reel  was  above  three  tons.  W.  F.  W. 


SUBMARINE  ELECTRIC  ILLUMINATION. 

[From  /\ivista  Marittima^  April,  1888.] 

The  author,  c:.  Scotti,  lieutenant  in  the  Italian  navy,  briefly  describes 
>cveral  methods  heretofore  in  use  for  subaqueous  lighting;  among  them  the 
-<\  ^teI^  Denayrouze,  and  that  of  M.  Bazin,  which  latter  was  used  in  determining 
the  dan>:ip;c>  done  to  the  sunken  Alabama  in  1864.  Then,  continuing,  the 
.luilior  (locribcs  his  own  plan  : 

Desiring  to  furnish  the  diver  with  a  small  and  powerful  electric  lamp,  and  thus 
t')  facilitate  many  submarine  operations,  leaving  the  diver  free  in  his  move- 
ments.  I   have  devised  the  following  system,  which  will  always  fulfill  the  end 

\\\  view I  substitute  for  the   Denayrouze  [petroleum]  lamp  an  electric 

lamp  of  greater  power,  and  so  placed  as  to  illuminate  constantly  the  path  of 
tlie  diver  without  dazzling  him.  As  far  as  possible  the  lamp  is  to  project  the 
li.:ht  in  a  conical  rather  than  a  cylindrical  form,  so  as  to  prevent  useless  loss 
•  'I  rays. 

On  the  upper  central  opening  of  the  diver*s  helmet  is  fixed,  in  place  of  the 
glass,  a  small  helmet-shaped  box,  within  which  is  an  incandescent  lamp  fixed 
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GYROSCOPIC  TORPEDOES. 

By  Chief  Engineer  N.  B.  Clark,  U.  S.N. 

Two  torpedoes  are  represented  in  which  as  much  as  possible  of  the  machinery 
is  arranged  to  revolve  in  order  to  secure  the  **  directiveness "  that  accom- 
panies gyroscopic  action. 

No.  I  is  an  electric  torpedo  driven  by  storage  batteries,  AA,  which  arc  keyed 
on  the  shaft  and  revolve  with  the  screws.  The  batteries  are  not  all  coupled 
at  tirst,  but,  by  the  aid  of  a  clock-work,  which  is  started  at  the  launch  of  the 
torpedo,  metallic  brushes  are  successively  depressed  upon  the  collars,  B,  in 
order  to  throw  on  the  power  of  fresh  batteries  and  so  maintain  or,  if  desired, 
accelerate  the  speed  at  the  close  of  the  run. 

No.  2  i?  a  pneumatic  torpedo  in  which  the  air-reservoir,  C,  is  revolved  with 
the  screws  by  the  pneumatic  engine,  Z>,  the  hollow  shaft  serving  as  a  conduit 
for  the  air.  A  clock-work,  £,  regulates  the  admission  of  the  air  to  the  valve 
chest  of  the  engine  by  moving  a  slide  across  an  orifice  whose  shape  and 
dimensions  are  such  as  best  to  maintain  the  speed  near  the  close  of  the  run. 
Dii'.ct  gearing  from  the  moving  parts  of  the  torpedo  may  be  substituted  for 
the  clock-work  in  both  torpedoes. 

The  trajectory  of  both  torpedoes  is  governed  by  the  cylindrical  bellows,  ^, 
which  is  open  to  the  sea,  the  water  pressure  being  counterbalanced  by  the 
springs. 

The  tension  on  the  springs  is  adjusted  by  the  spindle,  /T,  in  obedience  to 
the  index  and  scale  of  depths,  /. 

When  the  torpedo  dives  too  deeply,  the  springs  yield  to  the  increased 
pressure  of  the  sea,  and  the  accumulating  weight  at  the  stern  throws  the  head 
of  the  torpedo  up.  When  the  surface  is  approached,  the  reverse  action  takes 
place. 


BOOK  NOTICES. 


English  and  American  Railroads  Compared.  By  Edward  Bates  Dorsey, 
C.  E.,  Member  Am.  Soc.  C.  E.  and  Am.  Inst  M.  K  John  Wiley  &  Sons, 
New  York,  N.  Y. 

This  work  is  the  outcome  of  papers  read  by  Mr.  Dorsey  at  meetings  of  the 
Am.  Soc  C.  £.  in  1885,  and  for  which  the  author  was  awarded  the  Norman 
gold  medal  for  the  year  ending  August  i,  1886.  The  Society's  edition  of  the 
papers  and  the  discussion  thereon  being  exhausted,  the  author,  with  the  con- 
sent of  the  Society,  has  published  a  second  edition,  with  an  appendix,  contain- 
ing much  new  matter,  in  order  to  meet  the  public  demand  for  his  work. 

The  author  has  treated  the  subject  most  exhaustively,  and  has  succeeded  in 
presenting  his  views  in  a  very  clear  and  attractive  manner.  In  glancing  through 
the  book,  the  array  of  figures  and  tables  seems  very  formidable,  but  the  author  in 
his  preface  kindly  refers  us  to  several  pages  that  ''contain  a  few  of  the  most  salient 
facts,**  and  after  reading  those  pages,  one  finds  so  much  said  in  favor  of  our  own 
American  roads,  both  as  regards  cost  of  construction  and  cost  of  operating 
expenses,  that  one  is  tempted  to  go  deeper  and  deeper  into  the  subject  until 
even  the  most  formidable  array  of  figures  becomes  interesting  reading. 

Mr.  Dorsey  is  a  member  of  the  Naval  Institute,  and  his  name  is  familiar  to 
the  readers  of  our  Proceedings,  through  his  contribution  of  the  paper  on  Steel 
for  Heavy  Guns,  which  provoked  such  an  extensive  discussion,  and  which  had 
the  result  of  giving  much  useful  information  to  the  world  on  that  very  import- 
ant subject  C.  K.  M. 

CoMPENDio  DE  Balistica  EXTERNA.  Part  I.  By  Dr.  A.  L.  Barbosa  de 
Oliveira,  Professor  at  the  Naval  School,  Rio  de  Janeiro,  BraxiL  H.  Lom- 
baerts  &  Co.,  Rio  de  Janeiro,  1888. 

This  valuable  mathematical  treatise  on  exterior  ballistics  has  been  favorably 
reported  upon  by  a  committee  appointed  to  examine  the  work,  and  in  accord- 
ance with  its  report  the  work  has  been  adopted  as  a  text-book  at  the  Naval 
School  of  Brazil.  This  is  only  the  first  part  of  the  work,  and  so  far  as  the 
author  has  gone,  he  has  treated  the  subject  in  a  thorough  and  comprehensive 
manner.  J.  L. 

The  Voyage  of  H.  I.  A.  M.  Ship  Frundsberg  in  the  Red  Sea  and  the 
Coast  of  India  and  Ceylon  during  the  Years  1885-1886.  By  Jerolim 
Chevalier  von  Benko,  Commander  I.  Navy.  Supplement  to  Vol.  III.  and 
IV.  of  1888,  of  Mittheilungen  aus  dem  Gebiete  des  Seewesens. 

This  volume  gives  important  and  detailed  information  about  the  places  visited, 
and  sailing  directions  to  and  from  them,  with  necessary  meteorological  data. 

£.  ri.  C«  L. 

ScHiFFBAU.     By  A.  v.  HQllen.     Lipsius  and  Tischer,  Kiel. 

This  work  is  very  elementary,  and  only  useful  as  a  text-book  for  practical 
men  who  have  but  little  knowledge  of  mathematics.  The  practical  construc- 
tion of  steel  ships  is  not  treated  of  as  thoroughly  as  it  should  be  in  this 
advanced  age  of  steel  shipbuilding.  The  theoretical  part  of  the  work  seenui 
to  be  mathematically  defective,  and  particularly  is  this  so  in  the  demonatrm- 
tions  regarding  the  rudder.  We  have  no  doubt,  however,  that  the  book  will 
serve  a  useful  purpose  in  giving  a  sort  of  general  knowledge  of  thipbiiiliUBg 
to  those  wo  do  not  care  to  enter  deeply  into  the  subject  E.  H.  C  L. 
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AMERICAN  CHEMICAL  JOURNAL. 

Vol.  X.,  No.  3,  May,  1888. 

T.  W.  Richards  has  redetermined  the  atomic  weight  of  copper  by  precipita- 
tion of  silver  from  silver  nitrate,  finding  the  figures  63.436.  J.  P.  Cooke  and 
T.  W.  Richards  correct  their  previous  results  on  the  atomic  weight  of  oxygen, 
obtaining  15.869.  W.  O.  Atwater  notes  the  sources  of  error  in  the  soda-lime 
determination  of  nitrogen.  W.  Spring's  work  on  the  union  of  bodies  by  pres- 
sure is  reviewed,  and  also  that  of  C.  Winkler  on  compounds  of  the  metal 
germanium.  C.  R.  S. 

ANNALEN   DER   HYDROGRAPHIE    UND  MARITIMEN  METEORO- 
LOGIE. 

Vol.  5,  1888.  The  influence  of  the  sun  and  moon  on  the  mag- 
netism of  the  earth,  the  pressure  of  the  air,  and  the  electricity  in  the  air, 
by  Dr.  P.  Andries.  Remarks  on  the  hydrography  of  the  east  coast 
of  Africa,  south  of  Zanzibar.  Remarks  on  the  harbor  of  Peterhead, 
Trinidad.  Voyage  of  the  German  brig  Albert  Reimann  from  Port 
Natal  to  Macassar,  April  16  to  June  22, 1887.  Remarks  on  a  passage 
through  Le  Maire  Strait,  and  the  quieting  of  waves  by  means  of 
fish  oil.  Zodiacal  light.  Remarks  on  Panama  and  Port  Townsend. 
Description  of  two  waterspouts  in  the  Pacific.  Approaches  to 
Nusa  on  Pleasant  Island.  Deep-sea  sounding  in  the  South  Atlantic. 
Determination  of  geographical  positions  in  the  Inland  Scbl  of  Japan. 
Quarterly  weather  report  Minor  notices:  Anchorages  off  Santa 
Cruz,  Teneriffe.  The  Galapagos  Island.  Finsch  harbor.  Anchor- 
age off  Macao.  Fogs  in  Germany.  Suva  on  the  island  of  Viti 
Levu,  Fiji  group.  Hydrographic  notices  about  the  east  coast  of 
Africa,  from  Zanzibar  to  the  Bay  of  Manda.  Deep-sea  soundings  in 
the  North  Atlantic.  Geographical  position  of  places  in  the  Nether- 
land  Indian  possessions.  Sailing  directions  for  sailing  vessels  across 
the  Atlantic  to  and  from  the  east  coast  of  Afnca.  Report  on  a  hur- 
ricane on  the  25th  and  26th  of  November,  1886,  m  the  South 
Atlantic  Meteorological  observations  in  Possiette  and  Vladivostock 
on  the  east  coast  of  Siberia.    Short  hydrographic  notices. 

£•  Fi.  C  L« 

compte  rendu  des  travaux  de  la  soci6t6  des  ing£n. 

lEURS  CIVILS. 

4«  Serie,  4i«  Ann^e,  4  Cahier. 

The  greater  part  of  this  volume  is  taken  ap  by  m  plan  and  ditcosiioB  thereon 
of  improving  the  harbor  of  Havre  and  the  lower  part  of  the  Seine.  Alto  a  short 
description  of  the  Latrigue  single-rail  railroad.  E.  H*  C  L. 
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ENGINEER,  NEW  YORK. 

June  i6.    Wheeler's  combined  engine  and  &n-blower. 

Tbit  compact  and  coaveaieat  machine  ma  deafgned  Mpedmllj  Cdt  m*  ob 
steam  launchea,  yachts,  and  other  iteain  veMcIa  where  there  U  b«t  little  roon 
to  spare.  It  is  also  adapted  for  ttatioDaTf  or  other  pwrpP***  reqmiiitty  ma 
independent  blowing  apparatui.  The  engraving  ahowi  a  amall  TaTtfcsl  steam 
engine  with  cylinder  zj^"  diameter  by  3"  itroke,  driTing  by  mean*  of  fiJctloB- 
pnller  a  fan-blower  having  a  5^-inch  discharge  Boule.  The  eBftae,  when 
malting  500  re*olutloni  per  minute,  will  give  1500  revolntlou  of  tfce  Idpwer, 
and  this  with  a  preisnre  in  steam  chest  of  engine  not  esceedlng  twenty  po«nda, 
which  is  very  low  for  the  amount  of  work  done.  The  air  preaean  to  eqaal  to 
nearly  four  oonceB,  and  will  fntniah  sufficient  air  fombirfl^  IWflB|6to  S 
aqaare  feet  of  grate -surface. 


The  friction-pulleys  are  carefully  covered  with  3  superior  qualitT  of  oak- 
tanned  stretched  leatbei,  and  are  kept  in  perfect  eonlacl  (without  undao  pies- 
sure)  by  springs,  adjustable  with  a  thumb-screw  duI  shown  in  the  engraving- 
Mr.  Wheeler  found  in  applying  bis  surface  condensers  to  marine  engines 
which  had  previously  worked  non-condensing,  the  necessity  for  uiing  forced 
draught  for  the  boiler  to  replace  the  blaat  prerlonaly  eRecied  by  the  ciIlshsi. 
Eiperimenis  with  an  ordinary  blower,  connected  hf  counietshaft  and  bdtlBf 


<~\ 
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to  the  main  engine,  were  not  saccessful,  ai  the  belts  gave  constant  tronble  by 
running  off  the  pulleys  when  the  main  engine  was  reversed  or  started  suddenly. 
There  being  nothing  in  the  market  in  the  way  of  a  small,  compact,  independent 
blowing  apparatus,  he  designed  the  very  effective  and  inexpensive  machine 
here  illustrated.  For  further  particulars  apply  to  Fred'k  M.  Wheeler,  M.  E., 
93  Liberty  Street,  New  York. 

ENGINEERING. 

April  6,  1888.    Forced  draught 

Paper  read  before  the  Institution  of  Naval  Architects.  Gives  results  of 
trials  on  merchant  steamers. 

Forced  draught  in  the  Navy. 

Gives  results  of  trials  on  six  naval  vessels. 

April  13.    The  material  best  suited  for  propeller  blades* 

Paper  read  before  the  Institution  of  Naval  Architects. 

May  18.    Forced  draught.    Materials  for  propeller  blades. 

H.  M.  S.  Magicienne  and  Marathon ;  two  protected  cruisers  of  about  3000 
tons  displacement,  with  many  new  features  in  design  and  construction. 

May  25.    The  ''  Zephyr  "  system  of  boat  propulsion. 

These  launches,  built  by  Yarrow  &  Co.,  are  propelled  by  the  vapor  of  some 
hydrocarbon  spirit  exploded  in  the  cylinders  of  the  engines.  The  spirit  vapor 
is  generated  by  burning  kerosene.  A  launch  30  feet  long  by  6  feet  beam,  with 
all  machinery,  weighs  only  one  ton ;  that  is,  about  one  hadf  the  weight  of  a 
steam  launch  of  equal  size.  There  is  no  smut,  smoke,  soot,  nor  cinders.  The 
whole  machinery  is  automatic,  so  that  the  person  in  charge  can  give  his  undi* 
vided  attention  to  steering.  The  boat  runs  7  or  8  miles  per  hour  on  lyi  gallons 
kerosene  per  hour.  The  consumption  of  the  hydrocarbon  spirit  is  only  that 
due  to  leakage.  W.  F.  W. 

JOURNAL  OF  THE  ASSOCIATION  OF  ENGINEERING  SOCIETIES. 

Volume  VII.,  No.  5,  May,  1888.  On  a  method  of  makinfir  the 
wave  length  of  sodium  light  the  actual  and.  practical  standard  of 
length,  by  Profs.  Michelson  and  Morley.  Present  aspect  of  the 
problem  of  American  inter-oceanic  ship  transfer.  Minutes  of  Execu- 
tive Board  of  the  Council  of  Engineering  Societies  of  National  Public 
Works. 

No.  6,  June.  Eulo^  uoon  Charles  Latimer,  C.  E.,  of  Cleveland^ 
who  was  a  graduate  otthe  Naval  Academy  of  the  class  of  '41.  Index 
to  current  literature.  H.  S.  K. 

JOURNAL  DU  MATELOT. 

April  21,  1888.    An  explorer  at  Timbuctoo. 

May  12.    Miscellaneous.    Centenary  of  La  P6rouse. 

June  9.  Rep>ort  of  the  Consultative  Committee  on  Ocean  Fish* 
enes  to  the  Minister  of  Marine  and  Colonies.  J.  L. 
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JOURNAL  OF  THE  MILITARY  SERVICE  INSTITUTION. 

Volume  IX.,  No.  34,  June,  1888. 

The  leading  paper  is  an  essay  on  the  "  Armament  of  the  Outside  Line  of 
Defense,'*  by  Lieutenant  E.  M.  Weaver,  U.  S.  Army.  The  argument  is  that  the 
greatest  thickness  of  steel  plates  that  will  have  to  be  destroyed  by  our  shore 
guns  is  twenty  inches,  which  will  be  capable  of  resisting  1500  foot-tons  of  pro- 
jectile energy  per  ton  of  plate,  and  that  guns  larger  than  i8-inch  caliber  will 
not  be  floated  against  the  defenses  of  our  seacoast.  These  conditions  of 
offense,  which  allow  for  the  further  development  of  best  guns  and  armor,  being 
assumed,  the  author  proposes  to  arm  the  outside  line  of  defense  with  high- 
power  guns  of  2o-inch  caliber.  Such  a  gun  would  weigh  200  tons,  fire  a  pro- 
jectile of  4500  pounds,  which,  at  a  range  of  nearly  six  miles,  would  have  a 
velocity  of  1333  feet,  and  sufficient  energy  to  penetrate  a  20-inch  steel  plate. 
*'  The  larger  the  gun  that  can  be  mounted  up  to  a  certain  limit,  the  cheaper  it 
will  be  to  defend  the  coast,  for  the  effective  area  guarded  by  guns  varies  with 
the  square  of  the  effective  range  of  guns  ;  the  cost  of  making  and  mounting  guns 
does  not  begin  to  increase  in  the  same  ratio,  and,  moreover,  the  larger  effective 
area  means/Vzc/^r  men  and  fewer  forts.*'  In  the  discussion  of  the  paper  by  a 
number  of  prominent  army  and  navy  officers,  due  credit  was  given  the  author 
for  the  comprehensive  view  taken  of  the  subject,  the  information  concerning 
the  action  of  shot  of  different  forms  on  plates  of  different  material,  and  the 
numerous  interesting  notes  on  the  latest  foreign  guns ;  but  his  conclusion  that 
so  large  a  gun  as  20-inch  is  needed  was  generally  condemned. 

Dr.  Pitcher,  U.  S.  Army,  contributes  a  paper  on  the  transportation  of  the 
wounded  ;  and  Captain  R.  S.  Collum,  U.  S.  Marines,  a  brief  historical  sketch 
of  the  "Antiquity  of  the  Marines,"  from  which  we  learn  that  "infantry  as  part 
of  the  complement  uf  vessels  of  war  was  common  to  the  Phoenicians  and  to  all 
maritime  states  of  Greece  at  least  five  centuries  before  the  commencement  of 
the  Christian  era."  A.  G. 

MITTHEILUNGEN  AUS  DEM  GEBIETE  DES  SEEWESENS. 

Volume  XVI.,  Nos.  3  and  4.  The  use  of  carrier  pigeons  on 
board  of  men-of-war. 

Carrier  pigeons  have  frequently  been  taken  on  board  of  sea-going  vessels  and 
liberated  at  sea.  Those  of  good  breed  and  good  training  have  generally 
reached  their  home*cots  on  land,  provided  the  weather  was  favorable  and  the 
distance  not  too  great.  The  reverse  is  now  being  tried,  namely,  to  establii>h 
permanently  pigeon-houses  on  board  of  outgoing  vessels,  and  leave  the 
pigeons  belonging  to  these  cots  on  shore,  and  send  them  whenever  needed  with 
dispatches  to  overtake  their  respective  vessels.  •  With  this  object  in  view,  a 
carrier-pigeon  station  has  been  established  on  board  the  artillery  practice  ship 
St.  Louis  at  Toulon.  It  consists  of  a  square  cage  about  5  feet  broad  and  6^  feet 
high,  placed  on  the  bridge  at  a  distance  of  about  20  feet  forward  of  the  mizzen 
mast.  It  is  supported  on  both  sides  and  thus  protected  from  the  wind.  The 
pigeons  can  enter  the  house  freely,  but  cannot  leave  it  without  the  help  of  their 
keeper.  The  cage  is  painted  outside  in  bright  red  and  green  colors  in  order  to 
be  seen  by  the  pigeons  at  a  long  distance.  It  is  divided  into  two  stories,  each 
having  three  boxes,  so  as  to  carry  six  pairs. 

In  order  to  accustom  the  pigeons  to  the  report  of  guns,  the  cot  has  been 
placed  near  two  19-c.  and  two  24-c.  guns,  which  fire  an  average  of  six  hundred 
rounds  a  week. 

The  artillery  practice  ship  will  receive  on  her  next  cruise  a  dozen  carrier 
pigeons  belonging  to  the  "  Societe  Forteresse,**  and  will  in  return  leave  an 
equal  number  on  shore.  After  the  arrival  of  the  vessel  in  the  roads  of  Hy^res, 
or  during  the  passage,  the  pigeons,  which  have  been  previously  trained  on 
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shore,  will  be  liberated  from  the  vessel,  and  the  ship  pigeons  will  be  set  free 
at  the  same  time  by  the  '*  Society  Forteresse.'* — Armee  Blatt, 

The  new  navy  of  Mexico. 

The  two  dispatch  boats  Democrata  and  Mexico,  and  the  two  gunboats 
Libertad  and  Independencia,  of  the  present  Mexican  navy,  will  be  rebuilt. 
The  appropriation  for  the  purchase  of  a  training-ship  has  just  been  granted 
by  the  Mexican  Parliament.  Two  transports,  one  intended  for  service  in  the 
Gulf  of  Mexico  and  the  other'for  the  Pacific  Coast,  and  five  first-class  torpedo 
boats,  constitute  the  nucleus  of  the  new  Mexican  navy. 

Powder  works  in  China. 

The  Government  of  China  is  constructing  at  the  arsenal  of  Tientsin  some 
powder  mills  where  the  brown  powder  used  for  breech-loading  guns  will  be 
manufactured.  The  mills  are  being  established  on  a  large  scale  in  every 
respect.  The  newest  and  best  machines  are  to  be  used,  and  when  completed, 
China  will  possess  the  largest  and  best  equipped  powder  mills  in  the  world. 

H.  M. 

NORSK  TIDSSKRIFT  FOR  SOVAESEN. 

Seventh  Annual  Series,  Vol.  7.  Effect  of  oil  on  sea  waves. 
The  Italian  Navy.  Calculation  of  line  of  position,  Mr.  A.  C.  John- 
son^s  method.  Cruises  of  Norwegian  naval  vessels  in  1887.  Minor 
notices:  The  Italian  torpedo  boat  Fatum.  The  new  explosive, 
emmensite.  Bursting  of  English  guns.  Manufacture  of  war  material 
for  foreign  powers.  New  lifeboats.  Premium  for  the  best  design 
for  an  armorclad  for  the  American  Navy.  The  English  armorclad 
Nile.  Literary  review  of  Captain  Jakobsen's  voyage  on  the  west 
coast  of  North  America,  1881-1883.     Official  communications. 

£.  H.  C*  L. 

PROCEEDINGS   OF  THE  INSTITUTION    OF  MECHANICAL   ENGI- 
NEKRS,  LONDON. 

Series  of  1888,  No.  i,  February.  The  position  and  prospects 
of  electricity  as  applied  to  engineering. 

A  paper  by  Mr.  Geipel,  presenting  a  summary  of  the  present  status  of  elec- 
trical engineering,  under  the  following  heads:  I.  Electric  transmission  and 
distribution  of  power.  II.  Electric  locomotion.  III.  Electric  lighting. 
IV.  Electric  metallurgy.  A  very  full  discussion  by  prominent  electrical 
engineers  is  a  valuable  addition  to  this  most  interesting  paper.         H.  S.  K. 

REVISTA  MARITIMA  BRAZILEIRA. 

January  to  March,  1888.  The  Rio  Apa  in  a  storm;  cyclones. 
Casualties  on  board  ship ;  a  guide  to  the  first  treatment  to  be  given 
in  absence  of  a  surgeon.  Modern  guns.  English  ordnance.  The 
great  war  of  1887  (translated  from  the  German  review,  Beikefi 
Alariner-ordnungsblati).  Foreign  navies:  Germany;  Princess 
Wilhelm  and  Ariadne.  China ;  Admiral  Lang's  squadron.  United 
States;  Coast  defenses.  France;  Experiments  to  determine  the 
efficacy  of  oil  in  calming  the  waves.  England ;  Triab  of  the  sub- 
marine torpedo  boat  Nordenfelt;  torpedo-hunters;  the  squadron 
of  the  Medway ;  the  manoeuvres  of  1888 ;  trials  of  the  Longridge 
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gun ;  construction  of  gunboats  of  the  Buzzard  type ;  dismantling^ 
the  Minotaur;  failure  of  the  torpedo  cruiser  of  the  Archer  type; 
bursting  of  a  breech-loading  gun  of  25  cm. ;  Henwood  method  of 
preserving  iron  and  steel  bottoms  in  ships.  Italy;  Trials  of  the 
plates  of  the  Morosini  and  Ruggiero  di  Lauria.  Argentine  Republic  ; 
Creation  of  a  high  naval  commission.  Russia ;  Launch  of  two  gun- 
boats ;  increase  of  the  Russian  fleet.  J.  L. 

REVUE  I)U  CEKCLE  MILITAIRE. 

April  8,  1888.  Methods  of  instruction  in  infantry  firing  (ended). 
Recent  photographic  works  :  astronomic  photography.  The  Verona 
manoeuvres  of  1887  (with  sketches).  Foreign  military  notes.  Mis- 
cellaneous. Military  papers  of  Lieutenant-General  the  Marquis  de 
Vibroye  (ended).     Fontenoy  and  Hastenbeck. 

April  15.  Fitness  of  blood  horses  for  cavalry  duty.  Recruiting 
in  the  German  army.     The  archipelago  of  Philippines  and  Mindanao 

(plates). 

April  22.  Future  prospects  of  young  men  after  graduating  at 
preparatory  military  schools.  Mobilization  of  the  Italian  army. 
Railroad  stations'  commanders.     A  visit  to  Gibraltar  and  Tangier. 

April  29.  Training  of  the  war-horse,  and  qualities  required  in 
a  cavalry  officer  of  the  present  time  (extract  of  a  communication 
read  before  the  staff  of  the  ist  division  of  cavalry  of  the  Russian 
Imperial  Guard).  Experiments  with  the  compressed  air  gun  in  U.  S. 
and  Germany.     The  Michaud  telemetric  telescope  (with  cuts). 

May  6.   Training  of  the  war-horse,  etc.  (concluded).   The  Michaud 

telemetric  telescope  (concluded). 

May  13.     Effects  of  shell  torpedoes  upon  fortifications.     Concrete 

facinj^s  and  cupolas. 

June  10.  Comments  of  the  foreign  military  press  upon  infantry 
armament  in  France,  Germany,  Austria,  Belgium,  and  Switzerland. 
The  summer  manoeuvres  of  the  Russian  troops  in  1888.  J.  L. 

KI VISTA   MARITTI>rA. 

April,  1S88.  Submarine  electric  illumination  (with  plates).  The 
P^iv^lisli  navy  (Admiralty  programme  presented  to  Parliament,  with 
estimates  for  18S8-89).  On  the  corrosion  and  incrustation  of  hulls 
(iron  and  steel),  and  the  means  of  preserving  them.  Transportation 
of  frozen  meat  on  shipboard.  Plans  for  war-ships  in  the  United 
Slates. 

May.  On  sea-sickness,  by  Dr.  Antonio  Giacich.  Combustion 
with  furced  draught  in  marine  boilers  (translation  from  Enfrineering). 
Tlie  lii^hting  of  the  Suez  Canal.  Experiments  with  shells  charged 
with  dyr.amite  (description  of  the  Graydon  system).  J.  B.  B. 
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REVUE  MARITIME  ET  COLONIALE. 

April,  1888.  The  army  budget,  and  the  question  of  the  seaport 
defenses  in  England.  Historical  notes  on  the  French  Navy  (con- 
tinued). The  oyster  beds  on  the  coast  of  Morbihan  (France). 
Travels  in  Borneo.  Article  on  the  use  of  cast-iron,  steel-bound  rifled 
mortars  of  30  cm.  for  coast  defenses.  English  Navy  appropriations 
(1888-9).  Foreign  Chronicle — German  Navy:  Despatch  boat 
Schwalbe.  English  Navy:  Mobilization  of  the  fleet.  Sanitary 
situation  of  the  fleet  in  1886.  Artillery — Steel  wire-wound  gun.  The 
pneumatic  gun,  from  the  report  of  the  American  committee  on 
technics.  Canals — Project  of  a  canal  around  Niagara  Falls.  Colo- 
nies— Defense  of  the  English  colonies.  Geography — The  Scilly 
islands  as  a  naval  station.  Engines — A  4000- ton  press.  Life  Saving — 
A  new  lifeboat.  Telephone  at  sea.  Destruction  of  torpedoes  at 
Malta.  Torpedo  experiments  against  the  Resistance.  Torpedo 
Boats :  Submarine  torpedo  boats  of  Turkey.  Cruises  of  torpedo 
boats. 

May.  Collisions  at  sea  (ist  part).  Double  ocean  tracks  and  phonic 
signals  in  foggy  weather  (with  diagrams  and  full  descriptions). 
Historical  account  of  the  French  navy  establishment  (concluded).  A 
trip  to  Borneo.  The  German  merchant  navy.  Law  concerning  the 
repatriation  of  "  stranded "  sailors  by  German  vessels.  The  La 
P^rouse  centenary.  The  cruisers  Irene  and  Princess  Wilhelm  of 
the  German  navy.  The  launching  of  the  Nilus  and  Pheasant. 
Trials  of  the  Imp^rieuse,  Narcissus,  and  Fearless.  The  auxiliary 
cruisers  Oceana,  Arcadia,  City  of  New  York,  and  City  of  Paris.  New 
gunboats.  Preparations  for  the  approaching  naval  manoeuvres. 
Cadets*  watch  in  the  engine-room.  New  process  in  the  manufacture 
of  steel  guns.  Experiments  with  nitro-gelatine.  Trials  of  the  guns 
of  the  ironclad  Rodney.  Substitution  of  very  volatile  liquids  for 
water.  Results  of  proposals  for  plans  for  an  armored  vessel. 
Tenders  for  the  construction  of  three  Spanish  cruisers.  A  new  expe- 
dition to  the  North  Pole. 

June.  Collisions  at  sea  (continued).  The  minimum  compass 
assignable  to  phonic  signals.  Submarine  signals  (with  diagrams). 
This  subject  acquires  new  interest  in  view  of  the  approaching  inter- 
national conference  in  Washington.  Elements  of  international  mari- 
time law  (with  a  preamble).  German  merchant  navy.  Law  con- 
cerning the  repatriation  of  *'  stranded  "  sailors  by  German  merchant 
vessels  (concluded).  Laws  of  astral  distances.  General  report  on 
the  sardine  fishery  by  the  chairman  of  the  Committee  on  Ocean 
P  isheries.  Foreign  chronicle  :  English  Navy — The  cruiser  Brisk. 
The  sloop  Nymph.  U.  S.  Navy — New  regulations  for  the  Naval 
Academy.  Launching  of  the  Yorktown  and  Vesuvius.  The  pro- 
tected cruiser  Maine.  Artillery  experiments  on  the  Orlando.  A 
1 50- ton  gun.  An  English  gun  with  a  12-mile  range.  Naval  con- 
structions— New  type  of  English  gunboat.    Compressed-air  subma- 
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rine  boats.  New  English  stations  in  the  Pacific.  An  unknown  reef 
in  the  Red  Sea.  Naval  tactics — The  game  of  blockade.  Forts 
against  vessels.  Torpedoes  before  the  Royal  United  Service  Insti- 
tution. J.  L. 

ROYAL  UNITKD  SERVICE  INSTITUTION. 

Volume   XXXII.,  No.  143.     Quick-firing  guns  in  the  field,  by 

Thorsten  Nordenfelt,  Esq. 

A  paper  on  the  pneumatic  dynamite  gun,  with  discussion  by  members  of 

the  Institution. 

Speed  as  a  factor  in  naval  warfare. 

A  paper  of  interest,  proving,  under  varying  conditions,  the  advantages  of 
speed  in  naval  combats.     Tables  showing  the  sacrifices  that  have  been  made 

to  attain  the  requisite  speed. 

PROCEEDINGS  OF  THE  ROYAL  ARTILLERY  INSTITUTION. 

Volume  XVI.,  No.  4.  A  dictionary  of  explosives  (continued)  ; 
useful  for  reference.  The  Maxim  automatic  machine-gun  (continued); 
description  of  gun,  with  results  of  several  trials.  An  article  on  the 
use  and  great  advantages  of  the  Scott's  telescopic  sights :  elimina- 
tion of  personal  errors,  errors  due  to  difference  in  level  of  wheels,  etc. 

No.  5.     A  proposed  sighting  and  firing  arrangement  for  turret 

o'uns. 

hy  means  of  which  they  may  be  elevated  while  in  the  loading  position,  and 
fired  by  electricity,  thereby  increasing  rapidity  of  fire  and  lessening  exposure 

of  i)orts. 

Atmospheric  refraction  on  target-ranges. 

Experiments  on  this  subject.  Sighting  theodolite  at  point  a  known  distance 
off,  and  noting  at  different  atmospheric  temperatures  and  pressures  the  appa- 
rent lateral  and  vertical  displacement. 

UMTKl)  SERVICE  GAZETTE. 

May  12,  1 888.  Description  ofgunboat  Partridge, recently  launched 
at  Devonport. 

May  19.  The  Quick  Ordnance  and  Ammunition  Co.  acquiring 
patents  for  improvements  in  breech-mechanism  of  heavy  guns, 
entirely  new  system.  A  water-proof  powder,  low  maximum  pressure, 
may  i)ossibly  be  used  for  propulsion  of  dynamite  shells. 

J  UN  E  2.  Naval  volunteers.  Views  of  Admiral  Hornby  on  defense 
of  merchant  ships  in  case  of  war.  M.  K.  E. 

LE   YACHT. 

April  14,  18SS.     Military  port  defenses.     Petroleum  engine  and 
^'^'^er.     On  p.   22,  commencement  of  an  article  on  fighting  ships. 
ical  instruction  for  officers  of  the  merchant  navy.     The  steam 
*:  City  of  New  York. 
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April  21.  A  study  on  fighting  ships  (continued).  Training  of 
sea  carrier-pigeons  on  board  the  Couronne  and  the  Saint  Louis. 

April  28.  A  study  on  fighting  ships  (ended).  A  race 
from  Southampton  to  Madeira  between  the  Bridesmaid  and  Adantis. 
Log-book  of  the  Bridesmaid. 

May  5.    The  race   between  the   Bridesmaid  and  Atlantis  from 
Southampton  to  Madeira.     Log-book  of  the  Atlantis. 
Rome  and  Berlin.  * 

An  essay  after  the  style  of  its  prototype,  the  celebrated  Battle  of  Dorking. 

May  12.  Shipbuilding  by  Government  and  private  industry 
(Lisbonne).  The  Yarrow  torpedo  picket-boat  (N.  L.  C).  Launch 
of  the  ist  class  French  cruiser  C^dlle.  Nautical  news  and  facts : 
Flags,  national  and  mercantile. 

May  19.  Shipbuilding  by  Government  and  private  industry  (con- 
tinued). Foreign  chronicle :  The  launch  of  the  dispatch  boat  Nynlph, 
and  gunboat  Partridge.  Keel  and  centerboard,  experience  of  Mr. 
Burgess  (L.  More).  The  cork  belt,  Catu's  system.  Nautical  news 
and  facts :  Stability  of  the  Mayflower  (B^dart).  Log-book  of  the 
yacht  Sereda  (see  preceding  number). 

May  26.  The  armament  question  in  Eneland  and  in  France  (G. 
Weyl).  Correspondence  on  the  subject  of  dockyards  and  private 
industry.  Marine  paintings  in  the  &don  (see  preceding  numbers). 
Review  of  the  mercnant  navy.  Log-book  of  the  N.  Y.  Sereda  (con- 
cluded). 

June  2.  Our  cruisers,  with  regard  to  an  article  by  Sir  Ch.  Dilke 
(Weyl).  Yacht  clubs.  The  tor^do  cruiser  L'Epervier.  Yachting 
in  England.     Application  of  the  new  gauge.     Remarks  on  screw 

propellers. 

June  9.  The  maritime  situation  in  the  Mediterranean  (Weyl).  The 
spinnaker  and  its  origin  (L.  More).  Barbette  cruisers  in  course  of 
construction.  J.  L. 

REVIEWERS  AND  TRANSLATORS. 

Lieut.  £.  H.  C.  Lbutzi,  Ensign  H.  S.  Knapp, 

Lieut.  J.  B.  Briogs,  Proi  JULBS  Lbroux, 

Ensign  M.  K.  Eyrr,  ProL  H.  Marion, 

Lieut.  A.  Cleaves.  Prof.  C.  R.  Sanobk« 

P.  A.  Engr.  W.  F.  WORTHINOTON. 
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ADDRESS  OF  CAPTAIN  A.  T.  MAHAN,  U.  S.  NAVY, 

President  of  the  U.  S,  Naval  War  College, 

At  the  Opening  of  the  Fourth  Annual  Session  of  the 

College,  August  6,  1888. 


Ladies  and  Gentlemen : — It  has  been  the  custom,  during  the  few 
years  in  which  the  Naval  War  College  has  been  in  exbtence,  to 
begin  each  session  by  an  opening  address,  intended  mamly  to  explain 
the  objects  and  methods  of  the  institution,  concerning  which  there 
has  been  and  still  continues  a  certain  amount  of  misapprehension* 
In  the  natural  course  of  things,  this  custom  must  at  last  come  to  an 
end  with  the  reason  that  has  occasioned  it;  but  it  is  perhaps  too 
much  to  assume  that  the  necessity  has  as  yet  altogether  passed  away 
for  a  few  words  of  explanation,  partaking  partly  of  the  character  of 
defense,  by  showing  the  necessity  for  this  undertaking,  and  pardy  of 
the  character  of  limitations,  defining  what  is  not,  as  well  as  what  is, 
proposed. 

Before  entering  upon  this  duty  of  explanation,  mention  may 
properly  be  made  of  the  growing  £sivor  of  the  College  in  the  mind 
of  the  Navy  at  large,  as  testified  by  the  words  and  actions  of  many 
officers,  as  well  as  of  certain  difficulties  and  discouragements  through 
which  it,  in  common  with  most  human  enterpriseSi  has  had  to  pass— 
b  still  passing.    Last  year,  as  is  generally  known,  Congress  refused 
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to  make  any  appropriation  for  it,  and  the  work  has  been  pursued 
during  the  last  twelvemonth  and  more  under  the  apprehension  that 
similar  action  would  be  taken  in  the  present  session,  and  so  compel 
the  abandonment  of  the  work.  This  fear  has  happily  been  removed  ; 
and  that  it  has,  is  chiefly  to  be  ascribed  to  the  change  of  sentiment 
in  the  Navy  itself  as  the  objects  of  the  College  have  come  to  be 
really  understood ;  as  the  officers  who  have  attended  the  course  have 
gone  back  to  their  duties  and  to  their  brother  officers  with  a  report 
that  has  compelled  approval,  and  changed  an  attitude  of  doubt,  or 
even  opposition,  into  one  of  conviction  and  support.  Such  profes- 
sional opinion  cannot  but  be  felt,  however  insensible  the  method  of 
its  action.  It  will  be  an  evil  day  for  the  country  when  it  ceases  to 
have  weight ;  for  such  impotence  could  proceed  only  from  degeneracy 
of  officers  themselves,  or  from  an  unwillingness  on  the  part  of  the 
outside  public  to  listen  to  those  most  competent  to  appreciate  the 
wants  of  the  Navy ;  both  contingencies  fatal  to  the  efficiency  of  the 
service. 

Besides  the  doubt  as  to  the  action  of  Congress,  involving  the  whole 
question  as  to  whether  our  really  arduous  work  would  be  wholly 
thrown  away,  there  have  been  other  drawbacks  and  disappointments 
which,  as  they  affect  the  course,  must  be  mentioned.  The  explana- 
tion is  due  to  those  who  attend  it,  that  they  may  understand  why  they 
receive  less  than  might  justly  be  expected ;  and  it  is  due  to  the  Col* 
lege  that  it  should  not  suffer  in  reputation  from  such  disappointment, 
by  a  failure  to  appreciate  the  obstacles  which  have  been  met,  and 
which  could  neither  be  avoided  nor  wholly  overcome.  Chief  among 
these  has  been  the  difficulty  in  finding  officers  at  once  willing  and 
free  to  devote  their  abilities  to  the  service  of  the  College  and  to  the 
development  of  the  course  which  has  to  be  built  up.  Few  realize, 
until  they  are  forced  to  do  so,  to  what  an  extent  the  brains  and 
energies  of  the  service  are  mortgaged  in  advance  by  the  numerous 
activities  and  specialties  that  have  developed  of  late  years.  In 
consequence  of  these,  it  has  been  found  that  not  only  are  officers 
otherwise  desirable  already  employed  on  other  shore  duty,  but  those 
actually  at  sea,  and  who  may  be  expected  to  return  in  one,  two  or 
three  years,  have  engaged  themselves  for  duty  at  other  stations. 
Doubtless  the  War  College  will  by  degrees  gather  to  itself  the  small 
body  of  instructors  which  will  be  needed,  and  who  will  readily  seek  a 
duty  that  I  venture  to  predict  will  be  found  both  interesting  and 
pleasant,  as  well  as  most  valuable  professionally ;  but  as  yet  it  has 
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not  had  time  to  do  so,  the  search  of  its  president  has  been  met  with 
a  general  result  of  "  already  engaged,"  and  dependence  has  had  to 
be  upon  the  voluntary  assistance  of  officers  on  other  duty  who  have 
consented  to  aid  the  College  by  treating  one  and  another  of  the  topics 
that  fell  within  its  scope.  I  cannot  too  heartily  thank  those  who 
have  thus,  at  much  trouble  to  themselves,  uudertaken  work  which 
could  bring  no  reward  beyond  the  satisfaction  which  good  work 
always  carries  in  itself,  and  the  appreciation  of  their  small  audience 
here.  The  assistance  thus  given  has  been  invaluable,  and  the  results 
most  important ;  but  it  is  easy  to  see  that  when  other  duties  have  the 
first  claim  upon  the  attention  of  the  individual,  it  will  not  be  possible 
to  realize  as  much  as  when  the  College  course  has  no  rival,  and  that 
he  will  often  find  himself  prevented  irom  accomplishing  even  as  much 
as  he  expected.  Several  instances  of  such  involuntary  and  unblam- 
able shortcoming  have  occurred  within  the  past  year ;  and  to  these 
was  added  a  misfortune,  which  at  the  time  of  its  happening  was 
wholly  unexpected,  in  the  sudden  detachment  of  Lieut.  Bliss  of  the 
Army.  This  accomplished  officer,  who  to  very  considerable  acquire- 
ments  added  a  facility  for  teaching  and  a  lucidity  in  explanation, 
which,  combined  with  untiring  readiness  to  undertake  any  amount 
of  labor,  made  him  an  admirable  lecturer  on  Military  Science,  had 
not  been  quite  three  years  at  the  College.  I  was  therefore  confident, 
despite  occasional  misgivings,  that  be  would  remain  through  the  next 
term ;  and  his  detachment,  wholly  without  warning,  was  a  painful 
surprise.  The  uncertainty  of  the  future  did  not  permit  an  applica- 
tion for  an  officer  to  take  bis  place  in  time  to  lecture  during  the 
present  session.  Finally,  it  was  hoped  that  this  opening  address 
would  have  been  given  either  by  the  Admiral  of  the  Navy,  or  by 
General  Sherman,  both  of  whom  were  requested  to  do  so ;  but  these 
distinguished  officers,  who  have  extended  their  cordial  approval  and 
sympathy  to  the  College  and  its  objects,  did  not  feel  able  to  under- 
take the  task. 

Hindrances  and  disappointments  are,  however,  only  incidents  in 
the  infancy  and  life  of  any  undertaking,  and  are  from  the  first  des- 
tined  to  be  overcome  if  the  institution  has  its  origin  in  a  felt  necessity, 
and  has  been  wisely  planned.  It  remains,  therefore,  to  show  that  the 
War  College  has  sprung  from  and  represents  a  real  want  of  the  serv- 
ice and  the  country,  and  that  the  general  lines  upon  which  it  has  so 
far  been  conducted  are  such  as  promise  to  fiilfiU  the  actual  want, 
without  duplicating  work  adequately  provided  for  elsewhere  in  the 
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Navy.  In  making  this  explanation  I  shall  be  traversing  ground  very 
familiar  to  myself,  and  shall  have  to  use  arguments  threadbare,  to  me, 
from  frequent  use.  To  some  extent  they  have  appeared  in  print ; 
but  while,  on  the  one  hand,  I  cannot  hope  that  they  have  attracted 
the  attention  of  all  this  audience,  so,  on  the  other,  the  opportunity 
cannot  be  foregone  of  bringing  them  before  you,  now  that  by  coming 
here  you  have  put  yourselves  at  the  mercy  of  the  speaker. 

It  will  probably  clear  away  embarrassing  misapprehensions  to  state 
first,  to  some  extent,  what  the  College  does  not  propose  to  do.     The 
term  "  post-graduate,"  which  has  been  frequently  and  not  unnatur- 
ally  applied,   which   was   indeed  used   by  the  original  board  that 
recommended  the  establishment  of  the  College,  has  been  unfortu- 
nate ;  suggesting  as  it  does  the  continuance  here,  on  a  higher  and 
broader  scale,  of  the  studies  pursued  by  the  graduates  of  Annapolis 
while  cadets  at  the  Academy.     If  the  course  here  is  really  post-grad- 
uate, it  must  be  in  direct  sequence  of  the  course  at  the  only  institu- 
tion from  which  all  naval  officers  are  graduated ;  and  the  inference 
naturally  follows  that  the  professors  and  instructors  there,  who  have 
so  long  and  ably  directed  the  student  before  graduation,  are  best 
fitted  to  continue  his  guidance  in  the  higher  developments  of  which 
also  they  are  masters.     To  this  undoubtedly  was  due,  and  not  im- 
properly, a  certain  amount  of  opposition  that  was  at  one  time  mani- 
fested from  the  Naval  Academy ;  it  was  perfectly  true  that  there 
were  both  the  men  and  the  plant  by  which  could  best  be  furthered  a 
strictly  "  post-graduate  "  course,  and  to  carry  such  elsewhere  was  to 
waste  Government  money,  and  cast  an  undeserved  slight  upon  the 
well-proved  teachers  of  an  admirable  institution.     But  if,  on  the  con- 
trary, the  line  of  professional  study  proposed  here  was  in  no  strict 
sense  a  sequence  of  any  one  branch,  or  any  number  of  branches,  followed 
at  Annapolis — if  it  demanded  neither  the  specialties  nor  the  appli- 
ances to  be  found  there — if  it  were  **  post  " — after— only  in  the  sense 
of  subsequent  time,  and  not  of  consecutive  development — the  objection 
falls  to  the  ground.     It  will,  I  think,  be  granted,  when  we  pass  from 
the  negative  explanation  of  what  the  College  is  not^  to  the  positive 
statement  of  what  it  is,  that  this  course  is  "post-graduate"  only  in  the 
same  sense  that  the  special  professional  training  of  a  man  follo^*s 
after  and  presupposes  the  instruction  of  the  home,  of  the  school  and 
of  the  college,  where  youths  having  widely  different  futures  pursue 
for  a  time  common  studies.     In  a  way  the  term  "  post-graduate  "  has 
its  uses ;  it  is  understood,  or  what  is  much  the  same  thing,  people 
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think  they  understand  it ;  it  appeals  to  the  mania  for  increase  of 
teaching  that  pervades  our  time,  and  so  attracts  support ;  but  it  was 
most  unfortunate  for  the  infancy  of  the  War  College,  when  submitted 
to  clear-headed  men  more  concerned  for  the  honor  of  their  own  alma- 
mater  than  to  foster  a  new  and  possibly  rival  institution.  **  Post-grad- 
uate !  a  further  development  of  the  Annapolis  course !  where  can  this 
be  better  done  than  at  Annapolis  ?  "  The  cry  went  through  the  service ; 
and  if  the  premise  were  conceded,  it  was  difficult  to  resist  the  conclu- 
sion. 

I  pass  now  to  another  negative  qualification,  in  making  which  con- 
siderable care  is  needed,  on  the  part  of  both  speaker  and  hearers,  to 
avoid  misunderstanding.  It  is  important  that,  in  excluding  from  the 
purposes  of  the  College  any  professional  interest,  there  should  not 
be  a  seeming  disposition  to  undervalue  it.  It  is  to  be  said,  then,  that 
the  War  College  does  not  propose  to  devote  its  energies  to  the  ques- 
tion of  the  material  and  mechanical  development  of  the  Navy,  except 
in  a  secondary  and  incidental  manner ;  except,  that  is,  so  far  as  may 
be  necessary  for  the  furtherance  of  its  main  objects.  These  objects 
by  themselves  will  require  all  the  time  for  which  officers  can  be  spared 
by  the  Department  from  other  professional  demands.  Methods  of 
construction  designed  to  increase  the  speed,  strength,  manoeuvring 
power,  stability,  invulnerability  of  ships  ;  methods  of  gun-building,  by 
which  the  power  and  accuracy  of  the  gun  is  developed,  or  the  strains 
upon  the  gun  decreased  ;  improvements  in  engines,  by  which  increase 
of  speed  and  economy  of  fuel  and  space  are  hoped  to  be  effected ; 
the  details  of  advance  made  in  explosives,  or  in  torpedoes, — with 
none  of  these  are  we  concerned  immediately  and  chiefly,  but  only 
incidentally  ;  and  that  if  for  but  one  reason,  which  will  be  recognized 
as  soon  as  stated,  namely,  that  all  these  matters  are  already  in  the 
hands  of  a  sufficient  number  of  accomplished  officers.  They — ships, 
guns,  engines,  explosives — are  now  receiving  all  the  attention  that  the 
Government  owes  them.  Let  me  not,  however,  be  misunderstood ; 
the  concern  of  the  College  with  all  these  matters  is  nevertheless  very 
close,  but  it  is  with  the  results  obtained,  not  with  the  methods  fol- 
lowed. How  fast  a  ship  will  go  and  for  how  long ;  within  what  space 
she  will  turn  and  how  quickly ;  what  resistance  she  presents  to  inju- 
ries, and  what  effect  certain  injuries  will  have  on  her  safety ,  speed,  or 
handiness ;  in  regard  to  guns  and  torpedoes,  their  range,  accuracy, 
the  rapidity  with  which  they  can  be  fired  and  the  injury  they  can  pro- 
duce ;  with  engines,  the  important  considerations  of  speed  and  coal 
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endurance — such  are  the  factors  that  are  needed  for  the  investiga- 
tions of  the  College,  and  you  will  notice  that  they  denote  the  accom- 
plished results,  they  characterize  the  finished  weapons  which  are  put 
into  the  hands  of  the  military  seaman  to  go  forth  to  battle,  to  wage 
war.  If  his  ship  will  make  a  certain  speed,  she  may,  for  all  he  cares, 
be  driven  by  a  tallow-candle ;  if  his  gun  will  do  so  much  work,  it  may, 
so  far  as  he  is  concerned,  be  made  of  paste-board.  The  strategic  and 
tactical  capabilities  in  which  the  labors  of  the  designer  and  builder 
have  resulted,  are  those  with  which  the  admiral  and  captain,  in  their 
properest  sphere,  are  alone  concerned ;  and  the  antecedent  methods 
by  which  those  results  are  reached  are  of  secondary  importance  to 
the  artist  in  war.  Doubdess  this  argument  may  be  pushed  to  extreme 
by  an  unbalanced  mind ;  the  proverbial  difficulty  of  drawing  the  line 
will  be  felt  at  times,  and  the  line  perhaps  drawn  too  much  on  one 
side  or  the  other  by  this  or  that  person  responsible  for  the  direction 
of  the  College  course ;  but,  speaking  broadly,  it  may  be  said  that  the 
true  aim  is  to  promote,  not  the  creation  of  naval  material,  but  the 
knowledge  how  to  use  that  material  to  the  best  advantage  in  the  con- 
duct of  war. 

A  very  strong  argument  for  thus  withdrawing,  and,  so  to  speak, 
protecting,  the  study  of  the  art  of  war  fi'om  too  close  contact  with 
that  mechanical  and  material  advance  upon  which  its  modifications 
depend,  is  to  be  found  in  the  spirit  of  our  age,  and  the  effect  of  that 
spirit  upon  our  naval  officers.  For,  is  not  the  study  of  material 
phenomena,  and  the  bending  of  the  forces  of  nature  to  the  service 
and  comfort  of  man,  one  of  the  leading  interests  of  our  generation  ? 
And  is  not  this  tendency  reflected  in  the  Navy  by  the  almost  exclu- 
sive attention  paid  by  administrations  and  officers  to  the  develop- 
ment of  the  material  of  the  service  ?  Who,  and  how  many,  arc 
studying  how  best  to  use  that  material  when  war  has  broken  out  ? 
If  you  ask  for  authorities  on  guns,  on  powder,  on  steel,  on  questions 
connected  with  navigation,  on  steam,  on  mathematics,  almost  any  one 
of  us  can  name  them  ;  but  who  are  our  authorities  on  the  art  of  war? 
Look  at  the  Navy  Register;  how  many  are  the  officers  who  are 
working  at  the  art  of  war  ?  Consult  the  index  of  the  publications  of 
our  Naval  Institute ;  what  proportion  do  articl.es  on  waging  war  bear 
to  those  on  mechanical  or  physical  progress  in  naval  material  ?  Is 
there  then  no  reason  for  separating  and  nursing  the  study  of  this  art 
for  a  while  from  too  close  contact  with  these  related  subjects  ?  I  will 
venture  to  say  that  if  questions  of  development  of  material  be 
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admitted  to  an  equal  share  of  the  College's  attention  in  its  early 
years,  it  will  be  but  a  short  time  before  the  art  of  war  will  be  swamped 
by  them  and  disappear  from  the  course. 

And  what  wonder  then,  gentlemen  of  the  Navy,  that  we  find  our 
noble  calling  undervalued  in  this  day  ?  Have  we  not  ourselves  much 
to  blame  for  it  in  this  exclusive  devotion  to  mechanical  matters  ?  Do 
we  not  hear,  within  and  without,  the  scornful  cry  of  disparagement 
that  everything  is  done  by  machinery  in  these  days,  and  that  we  are 
waxing  old  and  decaying,  ready  to  vanish  away  ?  Everything  done 
by  machinery  !  as  if  the  subtlest  and  most  comprehensive  mind  that 
ever  wrought  on  this  planet  could  devise  a  machine  to  meet  the 
innumerable  incidents  of  the  sea  and  of  naval  war.  The  blind  forces 
that  work  on  ever  in  the  same  routine,  in  storm  or  calm,  buried  deep 
in  the  bowels  of  the  ship,  that  would  drive  her  with  equal  serenity 
against  friend  or  foe,  through  the  open  sea  or  against  a  rock-bound 
coast,  do  everything!  The  watchful  eye,  the  trained  courage,  the 
ready  skill  that  watches  storm  and  foe  through  the  countless 
phases  of  the  sea  and  of  battle,  that  plan,  that  execute,  do 
nothing  /  The  steed  is  all ;  the  rider  naught !  Machinery  revolves 
the  turret,  disposes  the  heavy  gun  to  receive  its  charge,  brings  the 
charge  from  below,  enters  it  into  the  gun,  brings  the  gun  into  action 
— therefore  machinery  does  everything !  The  quick  eye  that  seizes 
the  fleeting  moment,  the  calm  mind  that  prepares  and  watches  its 
opportunity,  the  cool  temper,  instinct  with  life  in  the  fisice  of  death, 
that  can  suffer  and  knows  its  danger,  yet  is  master  alike  of  itself 
and  of  the  unconscious  force  it  guides,  does  nothing  !  Have  we  not 
all  heard  these  sayings,  with  unpleasant  deductions  from  them  ?  But 
let  us  ask,  are  not  we  ourselves  to  blame  for  them  ?  Have  not  we, 
by  too  exclusive  attention  to  mechanical  advance,  and  too  scanty 
attention  to  the  noble  art  of  war,  which  is  the  chief  business  of  those 
to  whom  the  military  movements  of  the  Navy  are  entrusted,  con- 
tributed to  the  reproach  which  has  overtaken  both  us  and  it? 

Having  laid  down  these  negative  lines  of  limitation,  the  need  of 
which  has  been  shown  by  the  history  of  the  College  in  its  early 
struggle  for  existence,  we  now  come  to  such  definition  of  its  position 
and  aims,  and  demonstration  of  its  necessity  at  the  present  time,  as  a 
decent  regard  to  the  endurance  of  an  audience  will  allow. 

The  general  reply  to  the  question, "  What  is  the  object  of  the  War 
College  ? "  will  have  been  anticipated  by  you  from  what  has  already 
been  said.    It  is  the  study  and  development,  in  a  systematic,  orderly 
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manner,  of  the  art  of  war  as  applied  to  the  sea,  or  such  parts  of  the 
land  as  can  be  reached  from  ships.  Taking  the  ships  and  weapons 
that  the  science  of  our  age  supplies,  and  formulating  their  powers 
and  limitations  as  developed  by  experience,  we  have  the  means 
placed  in  naval  hands  by  which  to  compass  the  great  ends  of  war. 
How  best  to  adapt  these  means  to  the  end  under  the  various  circum- 
stances and  in  the  various  fields  where  ships  and  fleets  are  called  to 
act,  is  the  problem  proposed.  Could  we  find  a  perfect  solution,  we 
should  have  a  perfect  theory  of  the  way  to  wage  war ;  and,  it  may  be 
added,  the  art  of  war  would  be  a  far  simpler  matter,  and  its  success- 
ful conduct  a  much  less  noble  achievement  of  man's  faculties,  than 
they  actually  are.  Could  the  course  of  the  warrior,  given  certain 
circumstances,  be  reduced  to  a  rigorous  demonstration,  to  a  mathe- 
matical certainty,  it  would  approach  more  closely  to  the  mechanical, 
unvarying  action  of  those  blind  forces  of  nature,  in  chaining  which 
our  age  is  fain  to  see  its  greatest  glory ;  but  in  so  approaching,  it 
would  part  with  those  rarer  qualities — intuition,  sagacity,  judgment, 
daring,  inspiration — which  place  great  captains  among  creators,  and 
war  itself  among  the  fine  arts  ;  and  the  warrior  himself  would  descend 
from  the  artist  to  the  mechanic. 

If,  however,  absolute  certainty  in  this  field  is  not  attainable  by 
thought ;  if  the  conduct  of  war  is  controlled,  not  by  cast-iron  rules  of 
invariable  application,  immutable  as  the  laws  of  nature,  but  by  gen- 
eral principles,  in  adapting  which  to  ever-shifting  circumstances  the 
skill  of  the  warrior  is  shown — are  study  and  reflection  therefore  use- 
less ?  Must  we  trust  our  decision  in  every  case  to  the  inspiration  of 
the  moment,  unguided  by  any  precedents,  uninformed  by  any  expe- 
rience? Surely  not.  No  two,  perhaps,  of  the  myriad  battles  of  his- 
tory have  been  exactly  alike,  either  in  the  ground  contested  or  in  their 
tactical  combinations ;  no  theatre  of  war,  great  or  small,  on  land  or 
sea,  is  without  features  that  diff*erentiate  it  from  every  other,  in  the 
apprehension  of  the  strategist ;  but  still  among  them  all  are  marked 
resemblances,  common  general  characteristics,  which  admit  of  state- 
ment and  classification,  and  which,  when  recognized  and  familiar  to 
the  mind,  develop  that  aptitude,  that  quickness  to  seize  the  decisive 
features  of  a  situation  and  to  apply  at  once  the  proper  remedy,  which 
the  French  call  coup  d'csil,  a  phrase  for  which  I  know  no  English 
equivalent.  This  faculty  may  be,  probably  is,  inborn ;  but  none  is 
more  susceptible  of  development  by  training,  either  in  the  school  of 
actual  war,  or,  when  that  experience  cannot  be  had,  by  study  and 
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well-considered  practice.  Thus,  a  French  naval  author  says :  "  The 
infinite  number  of  conditions  which  go  to  make  up  all  the  possible 
positions  in  which  a  fleet,  a  squadron,  or  single  ships  may  be  found, 
causes  that  an  officer  will  very  rarely  find  himself  in  a  position  pre- 
cisely similar  to  any  one  of  those  he  has  tried  to  foresee.  Whence  it 
follows  that  all  suppositions  as  to  the  movements  of  fleets  should  be 
conformed  to  certain  general  principles  ^  finiitful  in  consequences,  the 
application  of  which  to  all  possible  positions  should  train  the  mind 
and  fix  the  ideas  of  officers,  in  order  that  they  may  be  early  accus- 
tomed to  seek  out  and  combine  all  those  movements,  familiarity  with 
which  is  absolutely  necessary  to  them." 

There  have  long  been  two  conflicting  opinions  as  to  the  best  way 
to  fit  naval  officers,  and  indeed  all  men  called  to  active  pursuits,  for 
the  discharge  of  their  duties.  The  one,  of  the  so-called  practical 
man,  would  find  in  early  beginning  and  constant  remaining  afloat  all 
that  is  requisite ;  the  other  will  find  the  best  result  in  study,  in  elab- 
orate mental  preparation.  I  have  no  hesitation  in  avowing  that  per- 
sonally I  think  that  the  United  States  Navy  is  erring  on  the  latter 
side ;  but  be  that  as  it  may,  there  seems  litde  doubt  that  the  mental 
activity  which  exists  so  widely  is  not  directed  toward  the  manage- 
ment of  ships  in  battle,  to  the  planning  of  naval  campaigns,  to  the 
study  of  strategic  and  tactical  problems,  nor  even  to  the  secondary 
matters  connected  with  the  maintenance  of  warlike  operations  at  sea. 
Now  we  have  had  the  results  of  the  two  opinions  as  to  the  training 
of  naval  officers  pretty  well  tested  by  the  experience  of  two  great 
maritime  nations,  France  and  England,  each  of  which,  not  so  much 
by  formulated  purpose  as  by  national  bias,  committed  itself  unduly 
to  the  one  or  the  other.  The  results  were  manifested  in  our  Revolu- 
tion,  which  gave  rise  to  the  only  well-contested,  wide-spread  mari- 
time war  between  nearly  equal  forces  that  modem  history  records. 
There  remains  in  my  own  mind  no  doubt,  after  reading  the  naval  his- 
tory on  both  sides,  that  the  English  brought  to  this  struggle  much 
superior  seamanship,  learned  by  the  constant  practice  of  shipboard; 
while  the  French  officers,  most  of  whom  had  been  debarred  firom 
similar  experience  by  the  decadence  of  their  navy  in  the  middle  of 
the  century,  had  devoted  themselves  to  the  careful  study  of  their 
profession.  In  short,  what  are  commonly  called  the  practical  and 
the  theoretical  man  were  pitted  against  each  other,  and  the  result 
showed  how  mischievous  is  any  plan  which  neglects  dther  theory  or 
practice,  or  which  ignores  the  fact  that  correct  theoretical  ideas  are 
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essential  to  successful  practical  work.  The  practical  seamanship  and 
experience  of  the  English  were  continually  foiled  by  the  want  of 
correct  tactical  conceptions  on  the  part  of  their  own  chie&,  and  the 
superior  science,  acquired  mainly  by  study,  of  the  French.  It  is  true 
that  the  latter  were  guided  by  a  false  policy  on  the  part  of  their  govern- 
ment and  a  false  professional  tradition ;  the  navy,  by  its  mobility,  is 
pre-eminently  fitted  for  offensive  war,  and  the  French  deliberately 
and  constantly  subordinated  it  to  defensive  action.  But,  though  the 
system  was  faulty,  they  had  a  system ;  they  had  ideas ;  they  had 
plans  familiar  to  their  officers,  while  the  English  usually  had  none — 
and  a  poor  system  is  better  than  none  at  all. 

This  decisive  advantage,  gained  by  scientific  military  theory  over 
mere  practical  ship-handling,  is  the  more  remarkable  because  the 
French  art  of  naval  war  was  itself  of  slender  proportions,  and  but 
little  diffused  throughout  their  navy.  It  prevailed,  because  the 
English  had  none  until  Rodney  appeared.  Thus,  La  Serre,  an  officer 
of  that  war,  wrote :  "  We  have  several  works  which  treat  of  the 
manoeuvres  of  ships  and  the  evolutions  of  squadrons,  but  we  have 
none  treating  the  attack  and  defense  of  fleets.  It  is  possible  that  the 
circumstances  in  which  two  squadrons  may  meet  are  so  varied  that  a 
regular  treatise  upon  them  cannot  be  made.  This  reason  would 
render  more  interesting  a  work  which  should  contain  detailed  and 
critical  accounts  of  sea-fights  which  have  actually  occurred.  Theory 
has  already  done  much  to  teach  the  seaman  the  art  of  combating 
the  elements,  and  every  day  it  is  adding  to  this  sort  of  knowledge, 
but  there  is  too  great  neglect  to  consider  ships  when  engaged  in 
battle.  The  infinite  number  of  incidents  which  can  occur  during  an 
action  should  not  be  a  reason  for  putting  aside  this  study.  By  it 
only  can  we  successfully  estimate  what  will  be  the  effect  of  move- 
ments which  we  contemplate,  and  what  must  be  done  to  counteract 
the  designs  of  the  enemy.  So  long  as  these  ideas  are  not  familiar  to 
officers,  the  fear  of  compromising  themselves  by  manoeuvres  will  lead 
them  to  limit  naval  actions  to  simple  cannonades,  which  will  end  by 
leaving  the  rival  squadrons  in  the  same  respective  conditions  in  which 
they  were  before  fighting." 

We  are  not  to  understand  from  this  that  the  knowledge  of  the  art 
of  war  was  absolutely  non-existent,  but  that,  not  having  yet  been 
written  down,  it  existed  only  in  the  minds  of  a  few  choice  spirits. 
Thus,  Ramatuelle,  another  officer  of  that  day,  wrote  (about  1802) : 
''  The  art  of  war  is  carried  to  a  great  degree  of  perfection  on  land,  but 
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is  far  from  being  so  at  sea.  It  is  the  object  of  all  naval  tactics ;  but 
it  is  scarcely  known  among  us,  except  as  a  tradition.  Many  authors 
have  written  on  the  subject  of  naval  tactics,  but  they  have  confined 
themselves  to  the  manner  of  forming  orders  or  passing  from  one 
order  to  another ;  they  have  entirely  neglected  to  establish  the  prin- 
ciples for  regulating  conduct  in  the  face  of  the  enemy ;  for  attacking 
or  refusing  action  ;  for  pursuit  and  retreat ;  according  to  position, 
/.  ^.,  to  windward  or  to  leeward  ;  or  according  to  the  relative  strength 
of  the  opposing  forces.*'  In  a  word,  the  management  of  ships  in 
battle  was  a  matter  dependent  upon  oral  tradition,  not  upon  recog- 
nized authority ;  upon  the  zeal  of  the  individual  officer  for  profes- 
sional improvement,  not  upon  governmental  instruction. 

These  two  independent  witnesses— for,  though  brought  up  in  the 
same  service,  one  went  into  exile  with  the  royalists,  while  the  other 
dedicated  his  work  to  Bonaparte — agree  also  as  to  the  necessity  of 
governmental  action  to  promote  general  professional  improvement. 
Thus,  La  Serre  says :  "  The  instruction  of  a  corps  of  officers  should 
be  directed  by  the  Government,  for  if  it  should  be  abandoned  to  itself 
in  this  matter,  some  individual  members  might  become  accomplished, 
but  the  mass  would  remain  ignorant ;  and  the  reverse  happens  when 
the  Government  interests  itself  in  the  matter."  And  Ramatuelle  says : 
"  The  naval  art  has  made,  in  the  century  which  is  just  finished,  pro- 
gress which  requires  from  officers  deep  and  serious  study.  No  one 
more  than  myself  pays  sincere  homage  to  the  knowledge  and  talents 
of  those  who  have  shed  lustre  upon  the  French  navy — above  all,  in 
the  war  of  1778;  but  instruction  relative  to  grand  manoeuvres  was 
concentrated  in  far  too  few  men  ;  it  was  propagated  only  by  tradition. 
Tliis  means  was  often  wanting  to  the  officer,  who  might  have  been 
most  capable  of  profiting  if  chance  had  only  brought  him  in  contact 
with  able  men.  It  may  be  remarked  that  Du  Pavilion,  who  had  been  chief 
of  staff  to  Admiral  D'Orvilliers,  who  showed  superior  talents  in  all 
circumstances,  who  is  considered  to  have  brought  naval  tactics  out  of 
chaos,  belonged  to  the  department  of  Rochefort ;  and  that  Buord, 
Vaugiraud,  L^guille,  who  have  exercised  with  the  utmost  distinction 
the  post  of  chief  of  staff  in  the  principal  squadrons,  belonged  to  the 
same  department.  It  is  to  be  presumed  that  the  other  departments 
would  also  have  furnished  a  proportionate  contingent,  if  they  had  had 
a  Du  Pavilion  who  might  have  constantly  communicated  to  them  his 
ideas  and  his  knowledge."  To  provide  for  the  study  and  dissemina- 
tion of  knowledge  on  these  very  matters  is  the  object  of  the  War 
College. 
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To  return  now  to  the  positive  definition  of  the  olqects  of  the 
College : 

The  heads  under  which  this  study  of  the  art  of  war  may  be  subdi- 
vided and  grouped  are  numerous,  and  there  are  also  certain  collateral 
subjects,  which  will  appear  in  the  programme  of  the  course,  whose 
immediate  bearing  upon  the  effective  conduct  of  war  will  not  be  at 
once  apparent,  and  will  therefore  require  some  words  of  explanation 
in  their  turn.  I  propose,  however,  first  to  speak  of  those  divimons 
whose  importance  is  obvious  and  will  be  at  once  recognized,  but 
concerning  which  there  are  some  remarks  to  be  made  in  the  nature 
of  closer  definition,  and  also  enlargement  beyond  the  scope  usually 
associated  with  them. 

The  two  principal  heads  of  division  are  of  course  Stratify  and 
Grand  Tactics.  The  meanings  of  each  of  these  two  terms  may  be 
assumed  to  be  apprehended,  with  some  accuracy  and  deamess,  by 
such  an  audience  as  the  present.  There  is,  however,  a  certaun  radical 
distinction  in  the  conditions  by  which  each  of  these  divurions  of  the 
great  subject  are  modified,  which  I  wish  to  enforce. 

''  Strategy,"  says  Jomini,  speaking  of  the  art  of  war  on  land,  ''is 
the  art  of  making  war  upon  the  map,  and  comprehends  the  whole 
theatre  of  warlike  operations.  Grand  tactics  is  the  art  of  posting 
troops  upon  the  battle-field,  according  to  the  accidents  of  the  ground ; 
of  bringing  them  into  action ;  and  the  art  of  fighting  upon  the  ground 
in  contradistinction  to  planning  upon  a  map.  Its  operations  may 
extend  over  a  field  of  ten  or  twelve  miles  in  extent.  Strat^y 
decides  where  to  act;  Grand  Tactics  decides  the  manner  of  execution 
and  the  employment  of  troops,"  when,  by  the  combinations  of 
strategy,  they  have  been  assembled  at  the  point  of  action. 

It  follows,  if  these  definitions  are  accurate,  that  strategy,  hftving  to 
do  with  a  class  of  military  movements  executed  beyond  the  reach  of 
the  adversary's  weapons,  does  not  depend  in  its  main  prindples  upon 
the  character  of  the  weapons  at  any  particular  age.  When  the 
weapons  begin  to  enter  as  a  factor,  and  blows  are  about  to  be 
exchanged,  strategy  gives  place  to  grand  tactics.  Hence  it  fidlows, 
with  easy  clearness,  that  "  in  great  strategic  operations,  victory  wiD 
now,  as  ever,  result  from  the  application  of  the  prindples  whidi  have 
led  to  the  success  of  great  generals  in  all  ages,  of  Alexander  and 
Caesar,  as  well  as  of  Frederick  and  Napoleon."  The  greatest  mailer 
of  the  art  of  war,  the  first  Napoleon,  has  in  like  manner  laid  down 
the  principle  that,  to  become  a  great  captain,  the  soldier  must  study 
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the  campaigns  of  Hannibal,  Caesar,  and  Alexander,  as  well  as  those  of 
Turenne,  Prince  Eugene,  Frederick,  and  other  great  modem  leaders. 
In  short,  the  great  warrior  must  study  history. 

I  have  wished  to  bring  out  this  point  clearly,  if  briefly,  for  there  is 
a  very  natural,  though  also  very  superficial,  disposition  in  the  Navy, 
at  present,  to  look  upon  past  naval  history  as  a  blank  book  so  far  as 
present  usefulness  b  concerned.  Yet  few,  if  any,  will  maintain  that 
the  introduction  of  firearms  did  not  difierentiate  the  wars  of  Fred- 
erick and  Napoleon  from  those  of  Hannibal  and  Caesar,  fully  as 
much  as  our  modern  inventions  have  changed  the  character  of  naval 
warfare.  Take  some  of  the  points  upon  which  strategy  is  called  to 
decide,  and  see  how  independent  they  are  of  the  particular  weapons, 
which  must  be  assumed  as  not  very  unequal  between  the  two 
enemies ;  or,  if  they  are  unequal,  that  very  neglect  on  the  part  of  the 
one  is  a  good  historical  lesson.  Such  points  are :  the  selection  of 
the  theatre  of  war;  the  discussion  of  its  decisive  points,  of  its  prin- 
cipal lines  of  communication;  of  the  fortresses,  or,  in  case  of  the  sea, 
the  military  ports,  regarded  as  a  refuge  for  ships,  or  as  obstacles  to 
progress;  the  combinations  that  can  be  made,  considering  these 
features  of  the  strategic  field ;  the  all-important  point  of  the  choice  of 
the  objective ;  the  determination  of  the  line  to  be  followed  in  reaching 
the  objective,  and  the  maintenance  of  that  line  practically  undisturbed 
by  an  enemy  ;  such,  and  many  other  kindred  matters,  fall  within  the 
province  of  strategy,  and  receive  illustration  fi-om  history.  This 
illustration  will  be  fullest  and  most  satisfactory  when  there  is  an 
approach  to  equality  between  the  belligerents ;  but  most  valuable 
lessons  may  be  derived  also  from  the  study  of  those  wars,  more 
numerous  by  far,  in  which  the  naval  preponderance  of  one  nation  has 
exercised  an  immense  and  decisive  effect  upon  the  issues  of  great 
contests  both  by  land  and  sea;  in  which,  if  I  may  so  say,  the  Navy 
has  been  a  most,  perhaps  the  most,  important  single  strategic  factor 
in  the  whole  wide  field  of  a  war. 

It  is  obviously  impossible  in  an  address  whose  chief  merit  should 
be  brevity,  to  follow  far  this  line  of  thought ;  but  I  wish  to  throw 
whatever  weight  my  personal  opinion  may  carry  against  that  easy 
assumption  that  we  have  nothing  to  learn  from  the  naval  past 
During  the  three  years  that  I  have  been  attached  to  the  College,  my 
reading  and  thought  have  been  dhiefly.  though  not  exclusively, 
devoted  to  Naval  History,  with  an  ever  growii^  conviction  of  the 
value  and  the  wide  scope  of  the  lessons  to  be  drawn  therefrom ;  and 
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I  will  sound  again  the  note  of  warning  against  that  plausible  cry  of 
the  day  which  finds  a// progress  in  material  advance,  disregarding  that 
noblest  sphere  in  which  the  mind  and  heart  of  man,  in  which  all  that 
is  god-like  in  man,  reign  supreme ;  and  against  that  temper  which 
looks  not  to  the  man,  but  to  his  armor.  And  indeed,  gentlemen  of 
the  Navy,  if  you  be  called  upon  some  day  to  do  battle,  it  will  be  for 
the  country  to  see  that  your  weapons  are  fit  and  your  force  respect- 
able ;  but  upon  your  own  selves,  under  God,  must  you  rely  to  do  the 
best  with  the  means  committed  to  your  charge.  For  that  discharge 
you  will  be  responsible,  not  to  the  country  only,  but  to  your  own 
conscience,  which  will  condemn  you  if,  in  the  'eager  curiosity  to 
know  how  your  weapons  are  manufactured,  you  have  neglected  to 
prepare  yourself  for  their  use  in  war. 

To  pass  now  from  Strategy  to  Tactics.  I  wish  first  to  impress  upon 
you  that  the  word  tactics  has,  unfortunately,  a  double  application.  It 
means  in  one  case  those  movements,  more  or  less  simple,  by  which 
military  units  pass  from  one  formation  to  another,  e.  g,^  from  line  to 
column,  etc.  As  you  know,  there  are  various  systems  of  evolutions 
by  which  these  transformations  are  made.  While  the  discussion  of 
the  merits  of  such  systems  is  a  proper  subject  for  this  College,  the 
authoritative  adoption  of  any  system  must  rest  with  the  Government. 

The  second  application  of  the  word  tactics  has,  for  the  sake  of 
distinction,  received  the  qualifying  epithet  of  "  grand  "  tactics.  It 
relates  to  combinations  upon  the  battle-field,  or  in  its  immediate 
neighborhood ;  when  strategy,  having  done  or  failed  to  do  its  work, 
gives  place  to  the  clash  of  arms.  Since  the  weapons  of  the  day 
enter  here  as  great  and  decisive  factors,  it  is  evident  that  the  method 
of  applying  the  principles  of  war  on  the  battle-field  will  differ  from 
age  to  age.  "  Naval  tactics,"  says  Morogues,  a  French  tactician  of 
the  last  century,  "  is  not  a  science  founded  upon  principles  absolutely 
invariable ;  it  is  based  upon  conditions,  the  chief  causes  of  which, 
namely,  the  arms,  may  change  ;  which  in  turn  causes  a  change  in  the 
construction  of  ships,  the  manner  of  handling  them,  and  so  finaUy  in 
the  disposition  and  handling  of  fleets." 

Is  then  the  study  of  the  grand  tactics  of  the  past,  of  history,  use- 
less ?  To  answer  this  question  let  us  consider  what  is  the  object  of 
education,  of  study?  Is  it  only  to  accumulate  facts  of  immediate 
visible  use?  or  does  mental  training  count  for  much?  Do  not 
instructors  at  our  naval  and  military  academies  recognize  often  that 
the  trouble  with  this  or  that  lad  is  not  deficiency  of  brain,  but  lack 
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of  the  habit  of  application  ?  Is  there  not  attributed  to  the  study  of 
mathematics  and  of  the  classics  a  value  for  mental  training  quite 
independent  of  that  utilitarian  value  which  the  American  mind  tends 
to  regard  exclusively  ?  If  so,  the  study  of  past  tactics  must  have  a 
value.  For  what  is  strategy,  and  what  tactics,  but  the  adaptation  of 
means  to  ends  ?  Such  an  end,  so  much  force  to  achieve  it,  so  many 
difficulties  in  the  way — these  are  the  elements  of  every  problem  of 
war  in  any  age ;  while  the  adaptation  of  the  means  to  the  end  by 
various  leaders,  whether  accurate  or  £siulty ;  the  fertility  of  combina- 
tion or  resources  displayed  by  them,  are  so  many  studies  which, 
though  they  may  cease  to  have  use  as  precedents,  nevertheless  exer- 
cise, .train  and  strengthen  the  mind  which  seeks  to  elicit  from  them 
the  principles  of  war. 

And  herein  also  is  the  great  justification  of  the  study  of  land  war- 
fare as  established  at  this  institution.  When  we  consider  only  the 
great  difference  that  exists  between  the  tactical  units  of  a  modem 
army  and  a  modem  fleet,  or  between  the  diversified  difficulties  of  a 
land  theatre  of  war  as  contrasted  with  the  comparatively  plain 
surface  of  the  ocean,  we  may  be  tempted  to  think  that  the  study 
of  war,  as  applied  to  one,  can  throw  no  light  upon  the  other.  But 
even  if  history  had  not  shown  that  the  principles  of  strategy  have 
held  good  under  circumstances  so  many  and  so  various  that  they 
may  be  justly  assumed  of  universal  application,  to  sea  as  well  as  to 
land,  there  would  still  remain  the  fine  mental  training  afforded  by 
the  successive  modifications  that  have  been  introduced  into  the  art 
of  war  by  great  generals.  They  indicate  the  means  adopted  by 
brilliant  men,  either  to  meet  the  new  exigencies  of  their  day,  or  by 
some  new  and  unexpected  combination  to  obtain  advantages  while 
retaining  old  weapons;  in  short,  they  are  lessons  in  the  use  of  means 
to  attain  ends  in  war ;  they  bring  into  play  and  strengthen  those 
muscles  of  the  mind  which  do  the  work  of  conducting  war. 

Between  Strategy  and  Grand  Tactics  comes  logically  Logistics. 
Strategy  decides  where  to  act ;  Logistics  is  the  art  of  moving  armies ; 
it  brings  the  troops  to  the  point  of  action  and  controb  questions  of 
supply ;  Grand  Tactics  decides  the  methods  of  giving  batde. 

There  are  obvious  differences  of  condition  between  armies  and 
fleets  that  must  modify  the  scope  of  the  word  logisticSi  which  it  will 
yet  be  convenient  to  retain.  Fleets,  to  a  great  extent,  carry  their  com- 
munications with  them,  in  the  holds  of  the  ships;  while  details  anal- 
ogous to  marching  and  quartering  troops,  and  to  a  great  extent  of 
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supplies,  are  not  to  be  found  with  navies.  Nevertheless,  the  ques- 
tion of  supplies  in  a  distant  operation  will  assume  importance. 
We  have  at  least  two  great  needs  now,  over  and  above  those 
of  sailing  ships — coal  and  more  frequent  renewal  of  ammunition. 
These  introduce  the  question  of  lines  of  supply  and  their  protection. 
If,  for  instance,  it  were  necessary  for  us  to  maintain  military  posses- 
sion of  a  point  on  the  Isthmus,  or  to  conduct  any  great  operation 
there,  there  must  be  a  line  of  communication  thereto.  How  shall  it 
be  protected  ?  What  is  the  best  means  of  guarding  and  distributing 
supply  vessels  ?  Would  a  line  of  communications  be  best  safe-guarded 
by  sending  out  a  large  body  of  colliers  and  supply  ships,  convoyed 
by  a  heavy  detachment  of  men-of-war ;  or  by  patrolling  the  routes  by 
scattered  cruisers  always  on  the  wing  ?  We  shall  have  for  this  at 
least  one  historical  instance  in  our  course.  Again,  the  coal  supply  of 
commerce-destroyers  is  a  very  important  question  which  nobody 
seems  to  care  to  face.  It  would  be  amusing,  were  it  not  painful,  to 
see  our  eagerness  to  have  fast  ships,  and  our  indifference  to  supply 
them  with  coal.  What  neutral  power  will  sell  us  coal  when  engaged 
in  war  with  a  more  powerful  maritime  State,  and  what  is  a  commerce- 
destroyer  without  coal  ?* 

Such  are  the  leading  features  of  our  study  upon  which  I  care  to 
enlarge  to-day.  Of  less  conspicuous  subjects  I  will  hastily  explain 
their  presence  in  the  course.  Hygiene,  besides  being  by  law  a  neces- 
sary part  of  instruction  in  every  Government  institution,  has  such 
bearing  upon  the  efficiency  of  armed  forces  that  its  place  in  warfare 
cannot  be  denied.  As  to  its  usefulness  to  line  officers,  I  will  venture 
to  quote  words  of  my  own :  "  The  responsibility  for  the  health  of 
crews  rests  ultimately  with  the  commanding  officers ;  who,  however 
they  be  guided  ordinarily  by  the  opinion  of  the  surgeon,  must  be 

*  The  following  quotation  from  the  well-known  French  writer  on  naval  mat- 
ters, Admiral  Jurien  de  la  Graviire,  has  interest  for  those  who  look  to  commerce- 
destroying  as  the  main  reliance  in  an  offensive  war.  Speaking  of  the  early 
years  of  this  century,  he  says  :  **  The  period  of  disasters  was  about  to  sacceed 
the  period  of  captures — inevitable  issue  of  our  commerce-destroying  campaigns. 
How  could  it  have  been  otherwise  ?  All  our  ports  were  blockaded ;  even  before 
Trafalgar,  English  fleets  covered  the  seas.  What  unrelenting  pursuit  had  not 
our  frigates  to  expect,  when  once  our  great  fleets  were  annihilated  f  It  W0uld 
be  much  worse  at  the  present  day.  It  would  not  be  long  before  our  coal-depots 
would  be  taken  from  us,  and  we  would  go  about  from  neutral  port  to  neatral 
port,  seeking  in  vain  the  fuel  which  would  be  everywhere  denied  as  "  {Ri 
des  Deux  Mondes^  October,  1887). 
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able  on  occasion  to  overrule  intelligently  the  professional  bias  of  the 
latter."  A  doctor's  business  is  to  save  life  ;  the  admiral's  or  captain's 
to  risk  it,  when  necessary  and  possible  to  attain  a  given  end. 

The  importance  of  the  efficiency  of  the  units  of  a  fleet  to  the  effi- 
ciency of  the  whole,  indicates  the  point  where  naval  construction 
touches  the  art  of  war.  A  crippled  ship  affects  all  the  tactical  combi- 
nations of  a  fleet ;  a  collision  between  two  ships  has  ere  now  led  to  a 
great  battle,  and  the  results  of  the  battle  have  modified  the  issue  of  a 
war.  With  the  delicately  calculated  constructions  of  the  present  day, 
a  single  great  injury  to  a  ship's  hull  may  affect  her  tactical  qualities, 
her  speed,  handling,  stability,  to  a  disastrous  degree.  In  what  way 
and  to  what  extent  particular  local  injuries  may  thus  affect  her,  and 
how  they  may  be  partially  remedied  in  battle,  are  so  obviously  tactical 
questions  as  to  need  no  further  comment.  In  accordance  with  what  has 
before  been  said,  the  effort  has  been  to  direct  the  teaching  in  construc- 
tion toward  tactical  effects ^  rather  than  to  constructional  methods  pure 
and  simple.  The  eminent  ability  of  Mr.  Gatewood,  who  possesses 
not  only  great  knowledge,  but  a  readiness  and  lucidity  of  explanation 
that  I  have  rarely  heard  equalled,  gives  me  hope,  if  his  ser\'ices  are 
continued,  that  we  shall  reach  very  valuable  results  in  the  tactical 
management  of  ships  and  remedying  of  injuries. 

In  the  matter  of  Coast  Defense  and  Attack,  I  will  only  say  that  it  is 
intended  always  to  have  the  subject  treated  by  both  an  army  and 
naval  officer,  in  order  to  bring  out  both  sides  of  a  large  and  intricate 
question.  Very  different  views  are  held  on  either  side;  those  of 
extremists  seem  at  times  mutually  destructive.  If  precise  agreement 
cannot  be  reached,  much  may  be  hoped  from  dispassionate  discus- 
sion, in  getting  rid  of  all  differences  that  are  due  only  to  misapprehen- 
sion. And  where  differences  are  fundamental,  we  shall  learn  at  least 
to  understand  one  another's  meaning  and  reasons,  to  argue  at  least 
to  the  other  man's  point ;  not  beating  the  air,  nor  laboriously  over- 
throwing men  of  straw.  I  beg  of  you  all  not  to  consider  a  difference 
of  opinion,  however  radical,  to  be  an  injury  or  an  insult.  The  cau- 
tion may  seem  unnecessary,  but  I  swear  by  my  experience  that  it  is 
not. 

And  now,  ladies  and  gentlemen,  I  must  apologize,  after  the  man- 
ner of  s()€akers,  for  having  detained  you  so  long.  If  the  fault  has 
been  somewhat  deliberate,  I  hope  the  pardon  will  not  be  refused.  It 
remains  only  to  thank  you  for  your  patience,  and  to  welcome  cordi- 
ally, on  the  part  of  the  College,  the  officers  who  are  about  to  follow 
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the  course.  We  are  here  as  fellow-students.  The  art  of  naval  war 
may  have  a  big  future,  but  it  is  yet  in  its  babyhood.  I,  at  least, 
know  not  where  its  authorities  are  to  be  found.  Let  us  take,  as  indi- 
cating our  aim,  these  words  of  Bismarck  in  a  very  recent  speech :  "  It 
must  not  be  said,"  urged  he,  "that  other  nations  can  do  what  we 
can.  That  is  just  what  they  cannot  do.  We  have  the  material,  not 
only  for  forming  an  enormous  army,  but  for  furnishing  it  with  officers. 
We  have  a  corps  of  officers  such  as  no  other  Power  has."  The 
higher  we  head,  the  higher  we  shall  fetch. 


Intended  Programme  of  Naval  War  College  for  Session  of  1888, 

beginning  August  6. 

Naval  History  considered  with  reference  to  the  effect  of  Naval 
power  upon  general  history ;  indicating  the  strategic  bearing  of  naval 
power  as  a  particular  factor  in  general  wars,  and  discussing  the 
strategic  and  tactical  use  of  the  naval  forces  on  their  own  element,  as 
illustrative  of  the  principles  of  war. — Captain  A.  T.  Mahan,  U.  S.  N. 

The  true  naval  conditions  during  the  War  of  181 2,  at  home  and 
abroad,  on  the  sea  and  on  the  lakes ;  and  their  bearing  upon  the 
course  of  the  war,  on  both  frontiers  and  on  the  ocean. — Theodore 
Roosevelt,  Esq. 

Naval  Gunnery  :  the  practical  use  of  the  gun  at  sea  and  the  tactical 
power  and  limitations  of  the  weapon. — Lieutenant  J.  F.  Meigs, 
U.  S.  N. 

Present  condition  of  commerce  and  commercial  sea  routes  between 
the  Atlantic  and  Pacific,  with  an  estimate  of  the  effisct  produced  upon 
them  by  a  trans-isthmian  canal,  including  a  view  of  the  military  and 
political  conditions  of  the  Pacific  Ocean,  Gulf  of  Mexico,  and  the 
Caribbean  Sea. — Lieut.-Com.  C.  H.  Stockton,  U.  S.  N. 

Naval  Strategy. — Captain  A.  T.  Mahan,  U.  S.  N. 

Strategic  features  of  the  Pacific  Ocean  and  Pacific  Coast  of  the 
United  States. — Lieut.-Com.  C.  H.  Stockton,  U.  S.  N. 

Strategic  features  of  the  Gulf  of  Mexico  and  Caribbean  Sea, — 
Captain  A.  T.  Mahan,  U.  S.  N. 

Strategic  Study  of  the  Lake  Frontier  of  the  United  States. — Lieut 
C.  C.  Rogers,  U.  S.  N. 

Strategic  Study  (outline)  of  the  Sea-coast  of  the  United  States, 
from  Portland,  Maine,  to  and  including  Chesapeake  Bay. — Captain 
A.  T.  Mahan,  U.  S.  N. 
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Coast  Defense  and  Attack. — Lieut.  Duncan  Kennedy,  U.  S.  N. 

Defense  of  the  Sea- coast  of  the  United  States. — General  H.  L, 
Abbot,  U.  S.  Engineers. 

Mihtary  History,  Strategy,  and  Tactics. — Lieut.  J.  P.  Wisser.  U. 
S.  Artillery. 

Tactics  of  the  Gun. — Lieut.  J.  F.  Meigs,  U.  S.  N. 

Tactics  of  the  Torpedo. — Lieut.  Duncan  Kennedy,  U.  S.  N. 

Tactics  of  the  Ram. — Commander  P.  F.  Harrington,  U.  S.  N, 

Fleet  Battle  Tactics. — Captain  A.  T.  Mahan,  U.  S.  N. 

Naval  War  Game. — Lieut.  McCarty  Little,  U.  S.  N. 

Naval  Reserves,  and  the  recruiting  and  training  of  men  for  the 
Navy. — Lieut.  S.  A.  Staunton,  U.  S.  N. 

Naval  Logistics;  maintenance  of  coal,  ammunition  and  other  sup* 
plies  to  a  fleet  acting  at  a  distance;  establishment  of  depots  and 
chains  of  seaports. — Lieut.  C.  C.  Rogers,  U.  S.  N. 

General  Staff";  Intelligence  Branch.  Foreign  War  Colleges  and 
Staff"  Academies ;  their  relation  to  the  General  Staff".  Intelligence 
Systems  of  Foreign  Armies.  General  Consideration  of  Naval  Intel- 
ligence Departments  at  home  and  abroad.  Meaning  of  Naval  Intel- 
ligence in  detail.  Strategic  value  of  Trade  Routes ;  their  defense 
and  attack  in  war.  Reconnaissances.  Reasons  for  General  Staff! 
Essence  of  Intelligence  work  is  preparation  for  war. — Lieut.  C.  C. 
Rogers,  U.  S.  N. 

Preservation  and  Care  of  Iron  Ships  and  injuries  to  which  they  are 
liable.  The  Ship  considered  as  a  Gun  Platform. — Naval  Constructor 
R.  Gatewood,  U.  S.  N. 

Naval  Hygiene. — Medical  Director  R.  C.  Dean,  U.  S.  N. 

International  Law,  treated  with  special  reference  to  questions  with 
which  naval  officers  may  have  to  do. — Professor  J.  R.  Soley,  U.  S.  N, 


'r 


rr? 


-.k  i 


[COPTKIGHTSD.] 

U.  S.   NAVAL    INSTITUTE,  ANNAPOLIS,  MD 


NOTES  ON  STEEL  INSPECTION  OF  STRUCTURAL 

AND  BOILER  MATERIAL. 

Lieutenant-Commander  J.  G.  Eaton,  U.  S.  N. 


These  notes  make  no  pretense  as  an  essay  on  steel.  Most  of  their 
contents  is  already  well  known  to  experts.  The  writer's  object  is  to 
lay  before  the  service  the  facts  bearing  most  directly  on  Naval  Inspec- 
tion. Technicalities  have  been  avoided  as  far  as  compatible  with 
understanding.  A  perusal  of  the  clearly  conceived  and  well  worded 
specifications  for  the  Maine  and  Texas  will  prove  of  assistance.  It  is 
essential  to  the  purport  to  dwell  at  some  length  on  the  chemical 
constituents  of  steel.  The  importance  of  a  chemical  analysis  cannot 
be  overestimated. 

STEEL  AND  ITS  CONSTITUENTS. 

"  Steel  is  an  alloy,  fusible  and  weldable." 

"  Steel  is  a  mechanical  mixture  of  carbon  and  other  substances  with 
pure  iron." 

"Steel  is  a  solidified  solution  of  carbon  with  pure  iron." 

The  specifications  call  for  mild  steel.  Generally,  soft  steels  carry 
the  carbon  below  .08  of  one  per  cent;  mild  steels  from  .oS  to  .20; 
hard  steels  from  .20  to  .40;  and  extra  hard,  or  spring  and  tool  steels 
from  .40  to  .80  carbon,  and  even  above. 

High  class  steel  should  contain  only  iron  and  carbon.  Every 
desirable  quality— strength,  ductility,  hardness,  toughness,  and  elas- 
ticity— can  be  secured  by  a  proper  proportion  of  carbon.  All  other 
elements  entering  into  the  composition  of  steel,  whether  incident  to 
the  ore,  or  added  to  secure  certain  desiderata,  are  impurities.  The 
chief  of  the  metalloids  which  thus  enter  are  manganese,  phosphoniSi 
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sulphur,  silicon,  and  in  minute  proportions  arsenic,  copper,  chromium, 
cobalt,  and  antimony.  It  is  safe  to  say  of  them  all  that  every  useful 
quality  gained  by  their  presence  is  always  counterbalanced  by  the 
loss  of  some  valuable  characteristic  of  the  pure  steel.  It  must  not  be 
understood  that  we  are  yet  at  a  point  where  the  steel-maker  can 
totally  neglect  the  empirical  formulas  by  which  he  now  obtains  the 
desired  results.  But  the  purer  the  mixture  of  iron  and  carbon,  and 
the  greater  reliance  placed  on  intelligent  mechanical  and  heat  work, 
to  obtain  quality,  the  belter  the  metal  and  the  less  possible,  annoying 
and  unforeseen  failures.  Every  heating  of  a  piece  of  steel  leaves  its 
record  in  the  metal,  and  when  various  metalloids  enter,  the  problem 
of  so  using  heat  and  work  as  to  benefit  all  and  injure  none,  becomes 
extremely  complex. 

THE  CHEMICAL  ANALYSIS. 

Carbon,  the  one  essential  alloy,  varies  closely  with  the  strength 
desired.  Carbon  of  .04  per  cent  gives  a  tensile  strength  of  about 
50,000  pounds  per  square  inch.  Carbon  of  .90  per  cent  gives  say 
150,000  pounds.  In  ship  plates,  angles,  beams,  etc,  carbon  runs 
from  .10  per  cent  to  .20  per  cent.  This  ratio  of  carbon,  with  proper 
reductions  in  the  rolls,  will  give  T.  S.  60,000  to  70,000  pounds,  elon- 
gation 25  to  30  per  cent  in  eight  inches.  No  limit  is  placed  upon 
carbon,  and  no  uneasiness  need  be  felt  with  carbon  below  0.33  per 
cent.  The  required  carbon  point  is  obtained  by  re-carburization. 
The  original  carbon  in  the  pig  and  ore  being  oxidized  in  the  furnace, 
ferro-manganese  containing  7  per  cent  carbon,  80  per  cent  manganese, 
and  13  per  cent  ferro,  is  generally  used  for  re-carburizing,  and  is 
added  to  the  heat  during  the  run  into  the  ladle. 

Manganese,  sometimes  called  treacherous,  is  largely  used  to 
exclude  or  neutralize  more  injurious  elements.  By  thoroughly  satu- 
rating the  heat,  manganese  counteracts  red-shortness,  or  brittleness 
in  rolling.  By  uniting  with  the  oxide  of  iron,  manganese  reduces  it, 
becoming  oxide  of  manganese  in  the  floating  slag.  From  40  per 
cent  to  75  per  cent  of  the  manganese  disappears  in  this  way.  The 
presence  of  protoxide  of  iron  is  one  of  the  worst  causes  of  red-short- 
ness, and  the  manganese  acts  as  a  ''medicine"  or  purge  of  this 
impurity.  High  manganese  produces  high  tensile.  In  ship-plate, 
manganese  varies  from  0.22  per  cent  to  0.60  per  cent  as  a  maximum. 
Very  high  manganese,  say  8  to  12  per  cent,  produces  an  extremely 
hard  and  stifl'  steel. 
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Phosphorus  b  undoubtedly  the  most  dangerous,  insidious  and 
undesirable  of  all  the  metalloids.  The  low  cost  of  phosphoretic  pig 
presents  a  constant  temptation  to  the  steel-maker.  Apart  from  this, 
the  economic  effects  of  phosphorus  are :  Better  and  quicker  melt  in 
the  furnace ;  more  liquid  pour  of  the  heat  at  a  lower  temperature ; 
higher  elastic  limit  and  tensile  strength  in  the  steel.  The  quicker 
melt  means  more  time  for  repairs  and  less  fuel ;  the  liquidity  at  lower 
temperature  secures  less  sponginess  and  fewer  blow-holes  in  the 
ingot ;  higher  tensile  implies  less  mechanical  work  and  fewer  reduc- 
tions.   Each  and  all  of  these  bear  directly  upon  the  cost 

The  evils  of  high  phosphorus  are :  Unequal  distribution  through 
the  ingot,  with  consequent  segregation  and  lack  of  homogeneity  in 
the  plate  or  shape ;  cold-shortness,  or  brittleness  when  bending  the 
steel  cold  ;  and  insidious  weakening  of  parts  subject  to  reheatings,  or 
great  vibrations.  All  of  these  defects  are  so  well  known  that  phos- 
phorus is  limited,  or  conditioned,  in  all  material  for  the  Maine  and 
the  Texas.  In  ship-plates,  shapes  and  hull  rivets,  no  steels  carry- 
ing above  0.06  per  cent  phosphorus  are  received.  For  boiler 
plates  and  rivets,  stay-bolts,  etc,  the  condition  permits  nothing  above 
0.03  per  cent.  As  both  these  are  maxima,  the  maker  must  leave  a 
safe  margin,  or  run  the  risk  of  rejections.  To  illustrate  this,  the  hull 
material  for  the  Maine  averages  0.048  per  cent  phosphorus,  though  the 
condition  exacts  only  0.060  per  cent.  The  great  advance  in  quality 
of  plates  and  shapes  in  the  United  States  may  be  appreciated  when 
it  is  recalled  that  less  than  one  year  ago  ship-plate  averaged  0.08  per 
cent  with  a  maximum  of  a  10  per  cent  phosphorus,  and  shapes  in 
excess  of  the  plate  maximum. 

High  phosphorus  produces  high  elastic  limit  As  loads  are  grad- 
uated to  this,  rather  than  to  ultimate  strength,  the  steel  is  accepted 
above  its  true  value.  That  is,  a  high  phosphorus  steel,  showing  great 
elastic  limit,  will,  when  exposed  to  shocks,  vibrations,  or  changes  of 
temperature,  deteriorate  rapidly  in  use.  Bridge  builders  now  condi- 
tion phosphorus  to  0.05  per  cent  in  tension  and  compression  members. 
In  gun  metals  a  still  lower  condition  should  obtain.  The  fidlacy  of 
carrying  high  phosphorus  with  low  silicon  will  find  few  adherents.  In 
rails  the  percentage  of  phosphorus  is  a  10.  Thb  seems  requisite  to 
give  a  hard  wearing  surface  and  prevent  scalping.  Comparatively 
few  rails  break,  but  the  ideal  rail  is  one  with  a  bard  bulb,  and  tough 
web  and  flange. 

I  have  dwelt  particularly  upon  the  dai^rous  characteristicB  of 
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phosphorus,  as  there  are  not  wanting  those  who  assert  that  phos- 
phorus up  to  0.07  per  cent  is  beneficial.  One  year  ago  these  same 
"  self-luminanls  "  placed  the  limit  at  o.io  per  cent.  I  have  been  able  to 
trace  many  "  mysterious  "  breakages  home  to  phosphorus,  and  unless 
the  history  of  the  heat  is  known,  always  suspect  it.  The  only  good 
word  I  can  find  to  say  for  phosphorus  is,  that  its  metals  are  more 
adversely  affected  by  cold  rolling,  and  give  unmistakable  evidences 
of  this  serious  defect —somewhat  on  the  principle  of  administering 
poison  to  produce  a  rash. 

Silicon,  as  an  alloy,  is  useful  in  securing  more  solid  castings,  pre- 
venting blow-holes  and  sponginess.  Its  useful  qualities  beyond  these 
are  doubtful.  A  high  percentage  is  now  frequently  found  in  tool 
steels  without  injury  to  the  edge.  In  ship-plate,  the  silicon  of  the 
pig  is  usually  consumed  in  the  furnace,  and  the  remaining  percent  is 
very  low,  say  not  exceeding  0.04  per  cent. 

Sulphur  causes  red-shortness  or  brittleness  in  hot  working.  This 
is  so  obvious  and  fatal  a  defect  that  it  cannot  escape  notice.  Sulphur 
rarely  exceeds  0.03  per  cent. 

Arsenic,  in  large  proportion,  causes  cold-shortness  and  great  brittle- 
ness. Copper  causes  red-shortness.  Antimony  combines  the  evils 
of  both  arsenic  and  copper.  Silver  and  cobalt  are  rarely  present 
beyond  a  trace. 

CHARGING  AND  MELTING. 

Apart  from  the  chemical  knowledge  of  the  heat,  an  inspector  should 
have  a  good  general  knowledge  of  the  composition  of  the  furnace 
charges.  Variations  in  the  pig  and  mill  irons,  blooms,  crop  ends, 
scrap  and  ores  that  all  go  to  make  up  the  heat,  are  surely  recorded 
in  the  resulting  steels.  Any  sudden  change  in  the  character  of  the 
plate  may  be  referred  to  the  charge.  To  illustrate  :  a  series  of  sur- 
face defects,  snakes,  pittings,  and  laminations  was  traced  step  by  step 
from  the  roll  train,  through  the  rolls,  heating  furnaces,  casting  and 
melting,  till  the  cause  was  finally  located  in  the  too  great  proportion 
used  of  acid-washed  metal.  The  proportion  of  this  was  reduced  from 
50  per  cent  to  5  per  cent  and  the  defects  ceased.  The  chemical 
analysis  showed  the  same  before  and  after.  The  inspector  has  no 
authority  over  what  shall  be  charged,  but  the  books  are  open  to 
him,  and  should  he  suspect  evil  in  any  of  the  charges,  the  specifica- 
tions provide  for  extra  tests  to  assure  himself  that  the  steel  is  uniform. 
These  additional  tests  will  either  justify  his  suspicions  and  reject  the 
heat,  or  dissipate  his  distrust. 
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Ordinary  open-hearth  furnaces  run  two  heats  each  24  hours.  The 
melt  is  usually  tapped  into  a  ladle  previously  heated  to  prevent  chill- 
ing, and  thence  teemed  into  ingot  molds.  The  ingots  vary  in  weight 
from  500  pounds  to  30,000  pounds,  and  the  cross-sections  from 
4X6  inches  to  36  X  48  inches.  Ingots  are  either  top  cast,  by  pour- 
ing directly  into  the  mold,  or  bottom  cast  by  stand  and  runners.' 
Each  method  has  its  advocates.  For  small  ingots  the  bottom  cast  is 
best  Whilst  the  heat  b  teeming,  and  near  the  middle  time,  a  test 
ladle  is  taken  for  chemical  analysis.  Should  the  inspector  desire, 
test  ladles  will  be  taken  at  the  beginning  and  end  also.  Wide  varia- 
tions in  these  tests  show  poor  mixtures  and  segregation.  Specimens 
pulled  from  such  a  heat  represent  only  the  ingots  from  which  they 
are  taken.     In  such  a  case,  test  each  ingot  independently. 

From  the  ingots  thus  cast  the  inspector  should  select  the  four 
poorest  for  test  plates.  These  ingots  are  charged,  when  cold,  into 
the  heating  furnace.  When  raised  to  the  proper  working  heat,  as 
determined  by  the  heater's  eye,  the  color  varying  from  light  yellow 
to  white,  according  to  the  carbon,  the  ingot  is  hauled  from  the  furnace 
and  placed  upon  the  rolls.  The  ingot  is  usually  coated  with  a 
loosely  adhering  scale,  that  cracks  and  falls  away  at  the  first  pass 
through  the  roils.  Each  roll-pass  accomplishes  a  reduction  in  the 
vertical  section,  large  at  first,  and  decreasing  in  draught  as  the  tem- 
perature decreases.  Four  passes  are  made  longitudinally,  then  the 
ingot  is  turned  and  rolled  transversely,  then  "  cornered  *'  to  bring  out 
square-shouldered  plates ;  after  which  it  is  again  placed  longitudi- 
nally and  finished  to  the  required  thickness,  the  transverse  passes 
giving  the  proper  width.  These  remarks  apply  only  to  plates,  as  all 
shapes  are  rolled  entirely  longitudinally.  Mill  scale  is  swept  ofT  by 
brooms,  or,  if  very  obstinate,  is  blown  off  by  salt  liberally  sprinkled  on 
the  glowing  surface  of  the  plate.  As  the  salt  passes  through  the  rolls 
the  explosions  dislodge  the  objectionable  scale.  Plates  are  very  free 
from  scale  defects  on  the  lower  aide ;  scale  defects  cause  ridges  and 
produce  rough,  corrugated  faces. 

Very  much  depends  upon  the  heater's  skilL  A  poor  beater  will 
burn  or  overheat  the  ingots.  A  burnt  ingot  has  not  only  lost  a  per 
cent  of  steel  oxidized,  it  has  also  changed  the  size  and  form  of  its 
crystals.  These  enlarged  crystals  cannot  be  reduced  in  a  rolling 
mill,  and  will  cause  weak  sections.  Overheated  and  bleeding  ingots 
produce  pits  and  laminations  that  no  subsequent  rolling  can  eradicate. 

Cold  rolling  comes  either  from  insufficient  heatii^  or  too  rapid 
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cooling  below  a  working  heat.  Look  for  this  defect  in  thin  wide  plates. 
The  injury  to  the  plate  or  shape  is  due  to  the  draught  of  the  rolls, 
causing  a  cold  flow  of  metal,  entailing  injurious  strains  and  stresses, 
and  reducing  elongation. 

SURFACE  INSPECTION. 

An  inspector  provided  with  a  long-handled  light  hammer,  pointed 
at  one  end,  should  be  always  at  the  rolls.  Most  surfaces  are  covered 
in  a  short  time  with  red  or  black  oxides  that  effectually  conceal 
serious  defects.  True,  these  defects  come  to  light  in  pickling,  but  it 
must  be  humiliating  to  any  inspector  to  depend  too  much  on  this. 
Therefore,  inspect  plates  and  shapes  as  hot  as  possible.  The  principal 
surface  defects  are  laminations,  hair  cracks,  scale  marks,  scabs  or 
blisters,  pits,  snakes  and  cobbles.  Probably  75  per  cent  of  surface 
defects  are  due  to  pitting.  Pits  are  conical  cavities  extending  towards 
the  centre.  If  their  depths  are  at  all  considerable,  they  are  fatal  to 
acceptance.  Their  cause  has  been  noted.  Should  cinder  or  pieces 
of  fire-brick  be  rolled  in,  a  spotted  appearance  will  indicate  their 
presence.  A  sharp  tap  of  the  hammer  will  dislodge  them  and  show 
the  extent  of  the  injury.  Bits  of  slag  are  discovered  by  fine  hair  lines 
marking  their  areas.  The  hammer  discloses  their  size  and  shape. 
Scale  cools  more  rapidly  than  the  plate  itself  and  produces  hummocks. 
Cracks  are  found  in  the  direction  of  the  rolling,  and  give  indications 
of  blow-holes  long  drawn  out.  To  ascertain  their  injury,  test  trans- 
verse specimens.  Snakes,  on  the  contrary,  as  their  name  implies,  are 
twisted  in  every  direction.  It  is  accepted  that  they  are  caused  by 
some  foreign  substance,  such  as  peroxides  or  protoxides  of  iron 
formed  in  the  heat,  separating  two  masses  of  pure  steel  in  the  ingot. 
No  amount  of  work  can  cause  a  true  union  or  weld  across  this  flimsy 
layer.  Once  in  the  ingot  they  reappear  in  the  plate.  So  true  is  this 
that  an  ingot  known  to  be  snaked  is  cast  aside  for  scrapping.  A  snake 
is  fatal,  and  no  material  for  any  purposes  should  be  accepted  where 
snakes  are  evident.  The  application  of  a  fine  file  will  soon  settle 
doubtful  cases.  In  general,  high  carbons  produce  more  snakes,  but 
poor  melting  is  the  prime  cause.  It  is  a  noteworthy  fact  that  a  record 
of  two  hundred  and  fifty  basic  heats,  of  thirty  tons  each,  did  not 
produce  a  single  snaked  plate. 

Laminations  occur  both  on  the  surface  and  at  the  edges.  Surface 
laminations  may  usually  be  traced  to  chipping  the  ingot.  The  cavity 
thus  formed  is  covered  by  overlapping  edges.    A  few  blows  of  the 
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hammer  will  cause  these  overlaps  to  separate  into  sheets.  If  proper 
allowance  is  made  in  width  for  shearing,  a  properly  rolled  ingot  will 
never  laminate.  All  plates  should  be  mspected  after  shearing  for 
laminations.  Cobbles  are  produced  by  unequal  heating  of  the  sides 
of  an  ingot  Under  the  same  draught  the  hotter  side  creeps  faster, 
producing  ridges.  Thb  defect  cannot  be  remedied.  It  will  be 
recognized  by  the  diagonal  trend  of  its  ridge  or  crest  Simple 
slight  waves  in  a  plate  are  not  serious. 

SHAPES. 

Shapes,  such  as  deck -beams,  angle,  T  and  Z  bars  are  usually  free 
from  pits,  scales  and  snakes.  The  blooms  or  billets  from  which  they 
are  rolled  have  small  sections,  and  permit  more  perfect  heating  and 
better  cleaning  in  the  rolls.  Owing  to  the  small  section,  sand  is 
frequently  used  to  prevent  slipping.  Look  for  sand  scabs,  laminations 
caused  by  overlaps,  grooves  and  wire  edges.  Many  beams  are  rolled 
with  web  eccentric  to  the  angle.  Reject  these.  Measure  carefully 
the  width  of  angle,  as  beams  run  scant  near  the  ends.  The  same  rule 
holds  good  as  to  angle  bars.  Watch  for  shady  backs.  Reject  all 
shapes  which  are  not  full  to  true  section.  In  bulb  beams  especially 
the  angles  are  frequently  cold  drawn  by  the  more  rapid  travel  of  the 
metal  in  the  web,  due  to  its  receiving  a  great  deal  of  work  after  the 
flange  is  fairly  formed.  The  billet  is  symmetrical,  but  the  finished 
beam,  unlike  I  beams,  contains  25  per  cent  more  metal  below  the 
centre  of  the  web  than  above.  The  injurious  effect  of  the  cold  flow 
causes  wire  edges,  and  sets  strains,  that  in  many  cases  fairly  equal  the 
strength  of  the  metal.  A  beam  thus  rolled  might  easily  shiver  to 
pieces  on  being  thrown  from  a  car.  Proper  annealing  would  restore 
the  crystals  to  an  amorphous  condition  and  relieve  the  strains. 
There  would  be  an  apparent  loss  of  tensile  strength,  but  the  actual 
working  strength  would  be  increased.  In  angles  of  unequal  sections 
and  Z  bars  the  above  strains  obtain,  but  to  a  less  extent  The  Navy 
demands  peculiar  sections.  The  manufacturer  b  loth  to  turn  new  rolls 
at  great  expense ;  he  therefore  resorts  to  old  rolls  approximating  the 
shape.  The  steel  thus  shaped  is  badly  rolled*  More  passes  and  smaller 
reductions  cause  cold  rolling.  It  sometimes  happens  that  unusually 
large  sections  stall  the  engines.  For  all  these  reasons,  the  inspectm* 
should  see  the  more  important  shapes  rolled*  Test  specimens  for 
shapes  are  taken  from  cropped  ends,  vfhkb  are  poorer  than  the  rest 
of  the  shape,  but  an  inspector  will  do  well  to  cut  his  tensile  testSi  and 
in  all  cases  his  bending  testB  from  the  ungle,  and  nai  the  weh> 
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TEST  SPECIMENS. 

The  plate  or  shape  having  passed  surface  inspection,  the  specimens 
are  stamped  with  heat  number,  ingot  number,  and  inspector's  initials. 
These  specimens  should  come  from  near  the  edges  of  plate  or  shape. 
Four  tests  come  from  each  of  the  four  test  plates.  This  allows  dupli- 
cates in  case  of  faults.  Ingots  are  tapered  to  facilitate  stripping. 
Hence  the  bottom  of  the  ingot  has  a  greater  cross-section  than  any 
other  portion.  Moreover,  the  steel  is  more  compressed  and  solid  at 
the  bottom  than  at  the  top.  Both  these  causes  contribute  to  give  a 
better  steel  at  the  bottom  end  of  a  plate  than  at  the  top.  To  obtain 
a  specimen  which  shall  show,  not  the  average  condition,  but  the  poorest 
part,  cut  from  the  top  part  Let  me  emphasize  this ;  the  inspector 
should  always  bear  in  mind  that  his  search  is  for  the  worst  features  of 
the  finished  steel.  The  strength  of  a  plate  is  the  strength  of  the 
poorest  cubic  inch  it  contains.  There  is  no  average  strength.  The 
value  of  a  plate  is  the  value  of  its  weakest  section.  "  The  weakest 
part  must  bear  the  strain." 

As  showing  how  tensility  and  elongation  vary  in  the  same  plate,  I 
cite  a  remarkably  well  rolled  plate  at  the  Homestead  Steel  Works,  which 
showed  T.  S.  rising  in  eighty  inches  from  49,000  pounds  at  the  top 
end  to  51,800  pounds  at  the  bottom.  The  elongation  fell  in  the  same 
distance  from  32.71  per  cent,  top  end,  to  29.8  per  cent  at  the  bottom 
end.  The  reduction  of  area  fell  from  66  per  cent,  top  end,  to  60  per 
cent  bottom  end.  These  results,  in  each  case,  were  the  mean  of  six 
tests  taken  side  by  side.  In  all  thirty  tests  were  pulled  from  this  one 
plate.  The  plate  gauged  \  of  an  inch,  and  was  rolled  firom  an  ingot 
10  X  18  inches.  The  taper  gave  27  reductions  for  bottom  end,  and 
26  for  top  end.  The  true  value  of  this  plate  was  T.  S.  49,000,  elong. 
29  per  cent,  red.  59.6  per  cent,  or  the  value  of  the  poorest  test 
specimen. 

In  inspecting  plates  rolled  from  slabs,  from  large  ingots,  1.  e.  ingots 
weighing  from  8000  pounds  to  30,000  pounds,  cut  the  specimens  from 
the  upper  end  of  the  slab,  not  only  for  the  reasons  above,  but  also  for 
the  graver  one,  that  the  segregation  of  the  metalloids  increases  with 
great  increase  in  size.  The  slower  an  ingot  cools,  the  greater  the 
segregation.  Large  ingots  presumably  cool  slowest  Remember. 
however,  that  segregation  is  largely  a  question  of  temperature  in 
pouring.  The  lower  the  temperature  of  the  pour,  the  less  the  segre* 
gation.     Large  ingots  can  be  cast  very  rapidly  owing  to  being  top 
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poured  from  a  large  orifice  in  the  ladle,  consequently  the  temperature 
in  the  ladle  is  much  reduced  without  danger  of  chilling.  The  ingot 
which  developed  the  most  segregation,  of  any  I  have  seen  analysed, 
was  a  pigmy,  10  X  18  X  30  inches.  Surprising  variations  occur, 
notably  in  phosphorus  and  carbon.  The  tensile  strength,  elongation 
and  elastic  limit  in  the  same  ingot  vary  widely.  As  an  illustration  I 
give  here  two  tests  firom  opposite  ends  of  the  same  plate  rolled  from 
a  slab : 

Top  end  T.  S.,  64,500  lbs.  Elong.  19  per  cent  Red.  31  per  cent 
Bottom  end  T.  S.,  55400    "    Elong.  26       "  Red.  48      " 

Evidently  the  value  of  this  plate  is 

T.  S.,  55400  lbs.    Elong.  19  per  cent    Red.  31  per  cent, 

a  poor  result  for  ship  or  boiler  plate. 
The  chemical  analyses  of  these  specimens  disclosed : 

Top  end.       Car.  0,31  Phos.  0.075 

Bottom  end,  Car.  0.17  Phos.  0.050 

Heat  test,      Car.  a  15  Phos.  ao44 

The  bottom  cold  bending  piece  closed  on  itself  without  a  crack, 
whilst  the  top  specimen  broke  short  off  at  170^,  with  a  fracture  indi* 
eating  high  carbon,  with  large  weak  crystals. 

For  test  specimens  for  ship  and  boiler  plates,  and  shapes,  the  piece 
is  cut  16  inches  long,  with  parallel  planed  sides,  and  a  cross-section  from 
0.5  inch  to  a  8  inch.  The  witness  marks  are  eight  inches  apart  For 
ordnance  and  protective  deck  plate  a  filleted  round  is  prepared.  The 
ordnance  adheres  to  two  inches  between  witness  mark,  which  secures 
an  elongation  about  30  per  cent  above  that  of  the  eight  inches. 
Rounds  generally  give  better  results  than  flats. 

Specimens  are  measured  in  three  places  to  give  mean  section,  these 
measurements  being  made  with  micrometer  gauges  which  register 
the  thousandth  of  an  inch.  Twelve  one-inch  witness  marks  should 
be  punched  on  the  edge.  The  specimen  u  then  placed  in  the  grips 
and  the  initial  stress  applied.  Additional  loads  are  added  at  shcMt 
intervals,  the  beam  being  kept  in  equilibrium.  Elastic  limit  is  marked 
by  unsteadiness  of  the  beam  ending  in  a  sudden  drop.  The  crackiim; 
of  the  mill  scale  is  also  a  good,  but  not  infidlible,  indication.  From 
this  time  the  loads  are  added  until  the  ultimate  strength  is  reachedi 
as  shown  by  the  beam  refusing  to  rise.  These  last  loads  should  be 
added  very  gradually.    From  this  on,  the  specimen  stretches  and 
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necks  until  fracture  occurs.  The  fractured  ends  are  carefully  fitted 
and  the  specimen  measured  as  before.  From  this  second  measure- 
ment is  obtained  elongation  and  reduction  of  area.  Examine  care- 
fully the  nature  of  the  fracture.  Cup  fractures,  with  fine  crystalliza* 
tion  and  uniform  gray  color,  indicate  homogeneous,  well  rolled,  metal. 
Sliding  fractures  occur  frequently,  but  are  not  as  favorable.  Irregular, 
jagged  fractures  are  bad.  Mottled  colors,  parti-colored  streaks,  bright 
spots  and  dark  patches  all  indicate  poor  steel,  and  should  arouse 
suspicion  however  high  the  ultimate  strength  or  the  elongation. 
Coarse  crystallization  betokens  insufficient  work,  high  phosphorus, 
or  burned  metal.  Bright  patches  and  streaks  denote  segregation 
and  cold  rolling.     Dark,  irregular  blotches  evidence  overheating. 

Heat  the  quenching  specimen  to  a  dark  cherry  red  in  a  fire  free 
from  smoke,  or  better,  in  a  small  gas  furnace.  When  of  a  uniform 
color,  plunge  into  water  warmed  to  82°,  then  bend  cold  till  the  centre 
doubles  around  a  curve  three  halves  the  thickness  of  the  piece  in 
diameter.  Quenching  properly  performed  will  detect  cold  rolling, 
brittleness  and  segregation  due  to  phosphorus.  A  well  rolled  plate 
will  bend  double  after  quenching  without  cracks. 

Cold  bending  requires  the  piece  to  close  on  itself  without  cracking. 
Very  few  specimens  fail  under  this  test.  Thin  plates  will  fold  twice 
without  fracture.  Rivet  steels  are  required  to  be  cold  flattened  and 
hot  flattened  under  a  hammer.  One  specimen  is  additionally  bent 
like  a  hook.  With  low  tensile  and  low  phosphorus,  any  failure  in 
these  easy  conditions  should  be  fatal. 

TESTS   FOR  SHAPES, 

The  tensile  and  elongation  requirements  are  the  same  as  for  plates, 
also  quenching  and  cold  bending.  In  view  of  the  additional  tests, 
this  latter  might  safely  be  omitted.  The  additional  tests  are  cold 
opening,  cold  closing,  and  drop  test  I  have  already  called  attention 
to  the  unwisdom  of  accepting  tensile  tests  from  the  web.  These  are 
uniformly  superior  to  those  from  the  angle.  The  opening  and  closing 
test  of  beams  is  one  operation.  Closing  one  angle  opens  the  other. 
Much  trouble  was  experienced  in  this  test,  of  the  IX-inch  battery 
bulb  beams,  for  some  of  the  cruisers.  Most  of  the  beams  broke  short 
off"  in  the  web,  close  to  the  fillet,  whilst  a  few  cracked  straight  across  the 
flange.  These  beams  were  rolled  from  unconditioned  Bessemer  steel, 
and  the  fractures  disclosed  large,  weak,  fiery,  bright  crystals.  Over 
two  hundred  beams  were  rolled  to  supply  one  lot  of  thirty-eight.    In 
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the  Maine  and  Texas,  the  phosphorus  must  not  exceed  0.06  per 
cent,  and  the  material  used  must  be  ordinary  open  hearth.  Angles 
must  both  open  and  close.  Of  these,  few  fail  in  opening,  the  closing 
test  being  the  more  severe.  Failures  occur  at  the  fillet  near  the  jaw 
or  apex.  The  present  drop,  or  shocking,  test  affords  an  excellent 
criterion  as  to  the  amount  of  brittleness.  A  5-inch  X  3-inch  X  9-pound 
reverse  bar  O.  H.,  for  the  Maine,  stood  thirty-three  blows  from  a 
640-pound  weight  dropped  five  feet.  The  bar  was  inverted  after 
each  blow.  The  deflections  up  and  down  varied  fi'om  five  to  seven- 
teen inches.  The  bar  showed  fatigue  at  the  twenty-fifth  blow,  and 
fine  hair  cracks  developed  in  the  heel  at  the  thirtieth  blow.  Rupture 
occurred  at  the  thirty-fourth  blow,  by  the  steel  tearing,  not  splitting 
or  cracking,  half  across  the  narrow  angle.  Three  more  blows  were 
necessary  to  carry  the  fracture  across  the  heel  of  the  angle.  The 
bar  was  by  this  time  so  twisted  and  flattened  as  to  have  lost  all 
semblance  to  its  original  section.  Similar  experiments,  with  punched 
bars,  showed  that  the  fractures  rarely  extended  into  the  holes,  though 
grazing  their  edges.  Ships,  framed  with  such  material,  will  stand  a 
deal  of  bumping,  battering  and  ramming  before  breaking. 

BOILER  PLATES. 

The  remarks,  as  to  ship  plate,  apply  equally  to  boiler  plates.  High- 
boiler  or  shell  plates  are  required,  in  the  Maine  and  Texas,  to 
have  an  elongation  of  25  per  cent  in  eight  inches'.  This  is  a  march, 
not  a  step,  in  advance.  The  previous  specifications  called  for 
only  twenty  per  cent.  Owing  to  the  great  size  of  the  ingot,  and 
greater  difficulty  in  proper  heating,  there  are  more  pits  and  lamina- 
tions. The  remedy  for  this  lies  in  narrower  plates  and  more  of  them. 
The  shell  plate  for  Cruiser  No.  5  boilers  are  i^  inch  thick,  and 
weigh,  finished,  4900  pounds  each. .  More  feilures  occur  in  shell 
plate  than  all  other  material  combined.  Flange  plates  (low  boiler) 
are  required  to  have  an  elongation  of  29  per  cent,  and  rarely  &iL 
Boiler  plates  are  planed,  not  sheared,  to  true  dimensions.  Be 
especially  careful  as  to  laminations  in  boiler  material. 

The  desire  to  secure  increased  tensile  strength  in  boiler  plates  is  to 
be  deprecated.  No  high  steels  are  as  dependable  as  mild  steels,  and 
any  gain  in  pressure  in  this  way  is  dangerous. 

CONCLUSIONS. 

The  specifications  are  as  rigidly  drawn  as  the  Artidet  of  War  or 
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Navy  regulations.  To  the  precisian,  they  mean  reject  on  any  failure, 
or  accept  on  any  passing.  To  others,  many  doubtful  cases  will  arise. 
The  fault  or  success  may  be  a  quality  of  the  specimen,  and  not  of 
the  piece  itself.  A  careful  inspector  will  want  all  the  data  obtainable, 
before  rejecting  or  accepting.  Attention  is  called  to  the  wonderful 
persistence  of  like  chemical  constituents  producing  like  physical 
qualities.  If  space  permitted  I  could  attest  this  statement  with 
records  of  five  hundred  heats.  Look  first  to  the  analysis,  and  after 
to  physical  errors  for  defects. 

All  structural  steels  for  the  Maine  and  Texas  are  ordinary 
open  hearth.  Boiler  plates  also  open  hearth.  Rivets,  either  Clapp- 
Griffith  (a  modification  of  Bessemer  converter)  or  open  hearth.  The 
steel  castings  for  the  Maine  will  be  Bessemer;  those  of  the  Texas 
open  hearth. 

The  significance  of  the  specification,  "  ordinary  open  hearth,"  will 
not  escape  notice.  This  clause  shuts  out  '*  basic  open  hearth,"  now 
being  extensively  used.  The  Steel  Board  has  preferred  to  hold  fast 
to  that  which  is  proven ;  but  the  trade  is  not  so  conservative.  Basic 
material  is  fast  making  its  way  into  every  channel  where  steel  is  used. 
The  Baltimore  &  Ohio  and  Pennsylvania  railroads  use  it  extensively 
for  fire-box  steel  for  locomotives.  The  large  Globe  Boiler  Works 
have  adopted  it.  It  has  been  my  fortune  to  witness  over  two 
hundred  basic  heats.  I  have  seen  the  charging,  the  melting, 
casting,  reheating,  slabbing,  rolling,  testing,  and  bending.  The 
ingots  seem  more  porous  than  those  from  ordinary  open  hearth,  but 
(tie  holes  weld  in  rolling,  and  the  plates  are  homogeneous,  and 
remarkably  free  from  snakes,  pits,  and  laminations.  Physical  tests 
compare  favorably  with  ordinary  open  hearth.  All  of  these  state- 
ments refer  to  basic  steel  below  0.20  per  cent  carbon.  Owing  to  the 
greater  purity  of  the  heat,  basic  steel  requires  at  least  two  points  more 
of  carbon  to  produce  tensile  equal  to  acid  heats. 

Time  was  when  crucible  steel  alone  was  considered  reliable ;  open 
hearth  is  now  a  standard.  Bessemer  is  still  struggling  to  establish 
its  reputation  as  a  dependable  metal.  Its  bastard,  Clapp-Griffith, 
has  come  into  Navy  circles  ahead  of  its  progenitor,  on  rivets.  Basic 
steel  is  still  shut  out,  but  its  process  is  so  rational  and  its  product  so 
reliable,  that  it  will  not  be  long  ere  it  comes  to  the  front. 

There  can  be  no  shadow  of  doubt  that  the  Navy  is  now  obtaining 
for  its  latest  additions,  a  material  superior,  in  every  good  quality,  to 
any  other  ever  used  in  any  ship.   I  make  no  exception  whatever.   It  is 
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a  subject  of  congratulation,  that  from  the  Advisory  Board  of  1883,  to 
the  present  day,  the  Navy  has  taxed  the  resources  of  the  steel-makers 
to  produce  a  quality  of  metal  superior  to  their  best  The  require- 
ments have  been  severe,  the  inspection  rigid  ;  but  it  is  gratifying  to 
note  how  the  steel  has  successfully  advanced  to  meet  both.  The 
specifications  for  Cruisers  i  to  5  and  the  four  gunboats  were  denounced 
as  impracticable  and  absurd ;  but  now  the  much  more  severe  specifica- 
tions, for  the  Maine  and  the  Texas,  are  accepted  and  carried  out  with 
thoroughness  and  cheerfulness.  All  attempts  to  set  aside  or  reduce 
the  qualifications  have  been  firmly  resisted  by  the  Secretary  of  the 
Navy,  and  the  Steel  Board  is  laying  the  foundations  for  ships  which 
will  float  or  fight,  with  the  best  material  on  any  ocean  or  under  any 
flag. 
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AN  ESSAY  ON  THE  TACTICS  OF  THE  GUN,  AS  DIS- 
COVERABLE  FROM  TYPE  WAR-SHIPS.* 

By  Lieutenant  J.  F.  Meigs,  U.  S.  N. 


Any  seaman  who,  without  knowing  how  Ruyter,  Benbow,  Hawke, 
Nelson,  and,  of  our  own  navy,  McDonough  and  Perry,  fought  their 
ships,  could,  by  an  examination  of  the  types  of  vessel  used,  determine 
with  a  high  degree  of  probability  what  their  tactics  were.  What 
these  tactics  were  in  the  main  ;  for,  of  course,  commanders  used  the 
force  under  their  command  in  a  way  differing  slightly  from  each 
other.  Without  these  differences,  sea  tactics  would  become  an  exact 
science,  every  possible  feature  and  operation  of  which  might  be  laid 
down  in  a  closet  on  shore,  and  naval  officers  might  dismiss  the  further 
consideration  of  the  subject  from  their  minds. 

From  about  the  middle  of  the  sixteenth  century  to  nearly  the 
middle  of  the  nineteenth — from  about  1550  to  1850,  a  period  of  only 
300  years — the  principal  tactical  features  of  ships  remained  the  same. 
The  limits  of  this  historical  period,  usually  called  the  Period  of  Sails, 
are  roughly  marked  by  the  sailing  of  the  Invincible  Armada  in  1588, 
and  the  outbreak  of  the  Crimean  War  in  1854. 

Any  one  skilled  in  the  tactics  of  sea  battles,  being  shown  one  of 
the  vessels  of  this  period,  would  say — after  possibly  a  good  deal  of 
reflection,  if  the  question  were  presented  to  him  for  the  first  time — 
those  ships  must  fight  with  their  beams  presented  to  the  enemy,  and 
they  must  not  allow  him  to  get  much  before  or  abaft  the  beam,  for 
the  arc  of  train  of  their  guns  is  very  small.  He  would  say  also— as 
a  ship  is  more  manai^eable  when  close-hauled  than  when  on  any 
other  point  of  sailing,  it  will  probably  be  best  for  fleets  to  ^ht  in 
close-hauled  line  ahead,  and  probably  for  single  ships  also  to  fight 

*  The  sobject-mitter  of  this  eMay  formed  a  part  of  a  series  of  lectnrct  on 
Nival  Tactics  as  Controlled  by  the  Can,  delivered  at  the  War  CoUegey  at 

Newport,  R.  L 
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close-hauled,  so  far  as  these  need  to  lay  down  any  rule  for  their 
guidance  in  battle.  Our  supposed  tactician  would  thus  lay  down  the 
tactical  rules  that  these  vessels  would  each  adopt  an  angle  of  pre- 
sentment* of  nearly  90**,  and  that  fleets  would  fight  in  a  single  line 
ahead,  the  direction  of  the  line  being  six  points  away  from  the  direc- 
tion of  the  wind  :  and  it  maybe  noticed  that  the  substitution  of  steam 
for  sails  has  almost  entirely  relieved  us  from  any  consideration  of  the 
direction  and  strength  of  the  wind,  and  has  thus  simplified  the  tactics 
of  the  sea — sea-tactics,  which  have  always  been  so  much  simpler  than 
tactics  on  shore,  from  the  absence  of  those  accidents  of  the  ground 
and  buildings  and  cover  of  various  kinds  which  are  found  on  all 
battle-fields,  became  by  the  introduction  of  steam,  so  far  as  its  locus 
or  theater  is  concerned,  of  ideal  simpleness. 

To  get  at  a  correct  idea  of  the  tactics  of  the  Sail  Period,  we  must 
know,  besides  the  angle  of  presentment,  the  distance  at  which  ships 
fought.  And  we  ask  our  tactician  to  discover,  without  reading  naval 
history  other  than  the  history  of  the  material  used,  what  the  ordinary 
fighting  range  of  the  Sail  Period  was.  This,  if  he  knows  the  thick- 
ness of  the  sides  of  the  ships  of  that  period,  and  the  penetration  of 
the  guns,  he  can  approximately  do  by  assuming  that  ships  whose 
captains  mean  business  will  come  so  close  that  their  guns  will  pene- 
trate the  sides  of  their  antagonist.  Or  he  may  assume  that  a  more 
deadly  range  will  be  taken  up — that  at  which  the  fire  of  musketry 
will  be  effective.  Thus,  with  a  table  like  the  one  below,  which  gives 
the  penetration  of  various  shots  into  seasoned  white  oak,  the  fighting 
range  can  be  approximately  determined : 

500  yards.      looo  yards.    1500  yards.      3000  yards. 
Name  of  Gun.  Penetration  in  inches. 

i8-pounder,  long 29  18  11  7 

24-pounder,     "     34  22  14  9 

32-pounder  of  33  cwt 26  19  13  9 

*'          "   42   "  32  22  15  10 

long 39  27  18  13 

42-pounder 42  30  21  15 

64-pounder 50  37  28  21 

8-inch  of  55  cwt 29  20  14  10 

"      "   63    " 33  23  16  II 

This  table  is  from  Dahlgren's  Shells  and  Shell  Gans.    It  is  also  contained 
in  page  240,  Simpson.     It  is  fuller  in  both  these  books. 

*  The  angle  of  presentment  had  been  defined  to  be  the  ingle  between  a  ship's 

keel-Jiue  and  the  line  of  fire. 
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It  may  be  added,  in  reference  to  this  table,  that  the  muzzle  veloci- 
ties are  higher  than  they  probably  ruled  throughout  the  Sail  Period ; 
and  that,  therefore,  the  penetrations  are  also  probably  greater. 

From  this  table,  as  roughly  amended  by  such  scant  historical 
accounts  as  we  have,  and  from  our  knowledge  of  the  history  of 
caliber  in  guns  and  of  shipbuilding,  it  is  fair  to  assume  that  no 
material  harm  could  usually  be  done  by  ships  to  each  other  at  ranges 
greater  than  about  200  or  300  yards  at  the  beginning  of  the  Period 
of  Sails,  or  greater  than  about  500  to  700  at  its  end.  We  have  thus 
reached  the  conclusion,  from  the  history  of  types  of  ships  during  the 
Sail  Period,  that  fleets  fought  in  a  close-hauled  line  ahead,  with  the 
enemy  right  abeam,  and  at  a  distance  increasing  from  200  to  700 
yards. 

All  of  this  seems  very  simple  to  us  now,  because  by  our  reading  of 
history  we  were  supplied  with  the  key  to  the  problem  in  advance. 
And  so,  perhaps,  in  50  or  100  years  will  the  appropriate  tactics  for 
the  ships  of  to-day  seem.  But,  in  order  that  they  shall  seem  simple, 
it  is  necessary  that  the  types  of  war-ships,  which  have  not  as  yet 
perhaps  taken  the  forms  they  are  destined  to  keep,  shall  show  out  a 
little  more.  We  have,  shading  down  by  almost  imperceptible  grada- 
tions, battle-ships,  armored  cruisers,  protected,  unprotected,  and 
partially  protected  cruisers,  ram  and  torpedo  cruisers.  And  then, 
with  no  clearly  drawn  line  to  separate  them  from  the  foregoing,  come 
the  gun-boats  and  gun-vessels,  protected,  unprotected,  and  protected 
in  part ;  torpedo  boats,  torpedo  avisos,  torpedo  catchers  and  hunters, 
sea-going  and  coast- defense  torpedo  boats,  etc.,  in  an  apparently 
inextricable  confusion. 

The  question  which  it  is  hoped  to  answer  in  some  degree  in  this 
essay  is — have  any  of  these  types  tactical  features  which  are  perma- 
nently grafted  on  ships.  If  this  question  cannot  be  answered  beyond 
all  doubt,  as  may  not  improbably  be  the  case,  an  important  end  may 
yet  be  reached  by  the  examination  of  the  prominent  tactical  features 
of  a  number  of  recent  war-ships.  Such  a  study  may  be  called  an 
inductive  tactical  study :  it  is  an  attempt  to  ascertain  from  the  views 
of  a  number  of  men  who  have  given  much  attention  to  the  subject  of 
sea-fighting,  as  embodied  in  the  ships  they  have  built  or  designed, 
whether  there  is  a  consensus  of  opinion  upon  points  of  vital  interest 
to  sea  officers. 

The  attempt  to  build  up  deductively  tactical  science  from  an  exam- 
ination of  the  inherent  features  and  qualities  of  the  gun^  ram,  and 
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torpedo ;  from  the  actual  state  of  ship  construction,  and  the  actual 
possibilities  of  moving  and  controlling  ships,  is  another  way  of  reach- 
ing the  end  desired. 

The  subjects  which  come  before  us  in  an  essay  on  Gun  Tactics  are 
the  amount,  kind,  and  distribution  of  giins ;  and  the  protection 
afforded  the  ship's  fighting  efficiency  by  structural  arrangement, 
whether  of  iron  armor  applied  or  what  not.  We  are  not  concerned 
with  the  building  of  the  ship's  ram  bow,  except  in  so  far  as  it  affects 
her  handiness  ;  nor  with  the  cellular  construction  of  ships,  except  as 
this  controls  the  inflow  of  water  through  a  shot-hole  at  the  water  line. 
Before,  however,  examining  the  guns  and  armor  of  existingships — their 
powers  of  offense  and  defense,  so  far  as  the  gun  is  concerned — it  will 
be  of  advantage  to  examine,  in  such  manner  as  is  possible,  the  guns 
and  armor  of  ships  of  an  earlier  date  than  our  own. 

Broadly  speaking,  the  power  of  the  offense  seems  to  have  steadily 
gained  on  the  sea,  as  compared  with  the  defense,  from  the  earliest 
times  of  which  we  have  record.  This  statement  is  borne  out  both  by 
what  we  know  of  weapons  of  offense  and  defense  at  different  times, 
and  also  by  the  greater  duration  and  less  fighting  range  of  battles  in 
former  times  than  now.  Men  cannot  stand  more  than  a  certain  amount 
of  punishment,  and,  though  this  amount  may  vary  slightly  from  age  to 
age,  from  causes  depending  upon  differences  in  physical  and  mental 
condition  and  education,  yet,  in  the  main,  short  battles  and  long 
rani^es  show  that  the  offense  is  stronger  than  the  defense;  while  the 
reverse  is  indicated  by  the  opposite. 

The  sea  battles  fought  under  oars  in  the  Mediterranean  between 
about  500  B.  C.  and  1500  A.  D. — between  the  battle  of  Salamis,  say 
(4S0  B.  C),  and  the  battle  of  Lepanto  (1571) — were  all  long  contests, 
foui^^ht  at  very  short  range.  These  battles  lasted  the  whole  of  one 
daylight,  and  even  longer  in  some  cases,  and  the  fighting  stage  of 
them,  as  distinguished  from  the  manoeuvring  stage,  occurred  with 
the  vessels  nearly  or  quite  in  contact.  In  these  battles,  particularly  in 
those  between  the  Greeks,  in  the  earlier  part  of  the  period,  a  high 
dejj^ree  of  tactical  skill  was  displayed,  and  the  ram  was  often  used 
with  telling  effect;  whilst  in  those  later  on — those  in  which  the 
Romans  took  part,  and  then  again,  after  a  long  lapse  of  centuries 
when  there  was  little  sea  fighting  in  the  Mediterranean,  at  the  batde 
o\  Lepanto — the  fighting  was  almost  altogether  hand  to  hand. 

It  nvdv  he  worth  while,  at  this  point,  to  inquire  what  effect  tactical 
.-kill  has  upon  the  duration  of  combats.     On  the  open  sea,  tactical 
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skill  consists  in  bringing  a  force  into  collision  with  the  enemy  in 
such  a  way  as  to  obtain  the  full  advantage  of  it,  and  in  parrying 
the  enemy's  attempts  to  do  the  same.  And  it  is  clear  that  an  increase 
of  tactical  skill  will  shorten  the  fighting  stage  of  combats,  whether 
the  increase  be  on  the  side  of  one  or  both  combatants.  As  we  run 
our  eye  over  the  history  of  battles,  whether  on  the  land  or  sea,  we 
recognize  in  all  of  them  an  epoch  at  which  the  real  fighting  begins — 
at  which  the  fencing  and  sparring  of  the  two  commanders  cease,  and, 
the  two  forces  being  brought  within  reach  of  each  other,  the  fighting 
of  the  units  of  the  force  begins.  After  this  instant,  tactical  order  is 
largely  lost,  and  the  work  of  the  commander  is  oyer. 

I  venture  again  to  wander  a  little  from  the  subject  immediately  in 
hand,  to  point  out  how  rarely  seamen  have  been  tacticians.  This 
may  be  instructive  to  us,  and  it  may  contain  a  warning  to  us.  The 
men  who  commanded  our  ships  in  the  War  of  18 12  were  skillful  tac- 
ticians, and  had  deeply  studied  that  important  branch  of  our  profes- 
sion. Nelson,  De  Ruyter,  and  Rodney  were  tacticians;  so  were 
some  of  the  French  leaders  of  the  eighteenth  century ;  but  seamen 
have  notoriously  neglected  the  subject  of  tactics — have,  indeed,  often 
regarded  it  with  a  tinge  of  contempt  The  men  who  commanded  the 
rowing  fleets  of  Greece  and  Rome,  as  well  as  those  which  fought  at 
Lepanto,  and  many  of  the  earlier  sailing  fleets  of  England,  were 
soldiers,  bred  to  land  fighting.  Robert  Blake,  one  of  England's 
greatest  admirals,  was  trained  in  the  army,  and  first  went  to  sea  at 
the  age  of  about  fifty. 

To  resume  now  our  proper  subject.  As  we  leave  the  wars  of  the 
Greeks  and  come  down  to  times  nearer  our  own — to  the  fierce  battles 
waged  in  the  northern  waters  of  Europe  in  the  tenth  and  eleventh 
century,  and  to  the  battle  of  Lepanto — it  may,  perhaps,  be  true  that 
the  ofiiense  has  lost  a  little.  At  Lepanto  there  were  a  number  of 
guns  carried  by  the  galleys,  and  these  must  have  given  great  power 
to  the  ofl*ense  if  properly  handled ;  but  in  the  battles  fought  in  the 
Middle  Ages  by  the  Norsemen,  the  ofiense  was  not  strong.  The  war 
vessels  used  in  these  latter  combats  were  not  larger  than  a  frigate's 
launch,  and  were  doubtless  more  or  less  undecked.  Also,  probably, 
from  the  irregular  manner  of  raising  these  fleets  and  firom  the  consid- 
erable independence  retained  by  the  smaller  commanders,  they 
lacked  the  compactness  and  discipline  of  present  nadonal  navies,  and 
thus  also  lacked  the  power  to  make  effective  tactical  combinations. 

The  duration  of  these  battles  was  often  two  or  three  days  and  the 
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fighting  range  extremely  short.  This  would  indicate  that  the  offense 
was  weak,  and  thus  does  not  agree  with  the  statement  already  made 
that  the  offense  has  gained  slowly  on  the  defense.  The  offense  did, 
then,  suffer  a  set-back  in  the  Middle  Ages ;  the  art  of  sea  war&re,  in 
common  with  other  arts,  suffered  a  serious  check  when  the  Grecian 
and  Roman  civilization  were  overthrown. 

There  is  a  truth  of  general  application  with  reference  to  the  history 
of  the  offense  and  defense  in  sea  warfare  which  it  will  be  of  advantage 
to  note  here:  it  is  that  the  defense  becomes  stronger  as  the  ship 
becomes  larger.  Not,  perhaps,  from  any  settled  tactical  conviction 
that  this  should  be  the  case,  but  because  large  ships  require  thick 
sides  in  order  that  they  shall  be  as  strong  as  smaller  vessels.  We 
often  hear  now  of  the  unsinkable,  impenetrable  war-ship ;  and  the 
British  Admiralty  estimated  in  1886  that  such  a  ship  would  cost 
about  $9,000,000,  and  would  therefore  be  of  about  23,000  tons  dis- 
placement. We  may  note  that  from  the  time  of  Drake  and  Raleigh — 
the  middle  of  the  sixteenth  century — when  it  may  fairly  be  said  that 
sailing  ships  had  assumed  the  principal  features  which  they  wore 
during  the  next  300  years,  ships  continued  to  increase  steadily  in 
size.  Thus  the  "  protection,"  to  use  a  word  totally  unknown  to  the 
seamen  of  the  time,  of  ships  continually  increased  ;  but,  at  about  the 
date  just  fixed,  the  installation  of  guns  on  shipboard  had  assumed  an 
effective  phase ;  and,  not  many  years  later,  the  line  of  battle,  of  which 
we  see  nothing  in  the  destruction  of  the  Invincible  Armada,  began 
to  be  used  by  sailing  ships.  Thus,  while  the  defense  gains  from  the 
thickening  sides  of  ships,  the  offense  gains  from  the  increasing; 
number  and  power  of  guns  and  from  the  improvements  in  tactics. 

To  sum  up  then — as  we  run  our  eye  over  the  scant  records  which 
exist  of  sea  fighting  from  the  battle  of  Salamis  to  the  time  of  the 
Invincible  Armada — a  length  of  time  compared  to  which  the  dura- 
tion of  the  tactics  of  Ruyter,  Nelson,  and  Perry  is  very  insignificant — 
we  see  that  the  oar  was  generally  the  motive  power  used  by  ships  in 
battle,  particularly  in  the  narrow  seas;  that  ramming  was  much  used, 
and  with  great  skill  and  effect  by  the  Greeks ;  that  the  fate  of  the  day 
hung  largely,  however,  upon  hand-to-hand  fighting,  and,  on  the 
whole,  particularly  after  the  introduction  of  guns,  the  offense  gained 
relatively  to  the  defense.  That  there  were  many  balancings  between 
the  two  main  elements  of  fighting  power,  many  and  wide  oscillations 
to  and  fro,  cannot  be  doubted.  But  it  appears  to  be  true,  broadly 
speaking,  that  at  the  same  fighting  distance,  battles  were  shorter  ;  or 
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that,  if  their  duration  was  about  the  same,  as  I  am  disposed  to  think 
was  the  case,  the  fighting  range  was  greater. 

Whilst  then,  in  the  2000  years  which  elapsed  between  the  battle  of 
Salamis  and  the  sailing  of  the  Invincible  Armada,  we  have  few  lessons 
which  are  applicable  to  the  question  of  guns  and  armor  in  its  narrower 
sense,  this  period  shows  us  with  regard  to  the  broader  question,  that 
between  the  offense  and  defense  in  sea  battles,  the  offense  was  gaining 
slowly. 

There  is  one  other  point  regarding  the  history  of  naval  opera- 
tions during  the  long  Oar  Period,  as  it  may  conveniently  and  with 
sufficient  accuracy  be  called,  which,  though  it  has  no  immediate  rela- 
tion with  the  history  of  the  strife  between  the  offense  and  defense, 
may  yet  find  a  place  here.  I  refer  to  the  close  relations  which  then 
existed  with  the  army  and  land  operations  in  general.  Many  of  the 
men  embarked  in  fleets — the  majority  of  the  leaders,  it  would  appear, 
indeed — were  equally  soldiers  and  sailors.  Voyages  were  generally 
shorter,  so  that  fleets  were  punctual  in  their  movements ;  and  there 
was  less  fear  of  the  land  than  in  the  Sail  Period,  principally  because 
the  voyages  were  generally  coasting,  and  so  the  land  was  always 
kept  aboard.  Does  not  the  situation  approach  that  which  now  con- 
fronts us  ?  We  navigate  the  ocean,  and  not  inland  waters ;  but, 
moving  at  high  speed,  our  voyages  will  be  short  and  our  movements 
punctual.  Thus,  from  the  simplicity,  in  one  respect,  of  our  environ- 
ment, we  shall  be  expected  to  keep  touch  with  the  army,  and  our 
training  must  keep  this  in  view.  The  daysof  long  sea  voyages,  of  the 
isolation  of  the  seaman,  have  gone  by;  many  of  our  naval  exercises 
and  drills  take  place  at  first  most  appropriately  in  port,  and,  after  we 
have  become  sufficiently  expert  there,  we  try  the  same  thing  at  sea. 
Some  of  our  drills,  again,  take  place  only  in  port  Thus,  in  plain 
English,  we  shall  be  less  in  blue  water  than  the  men  who  navigated 
sailing  ships—a  less  time,  but  shall  probably  cover  a  greater  distance. 
Shall  it  be  said,  because  of  this,  that  we  are  less  seamen  than  those 
who  went  before  us?  By  no  means,  no  more  than  it  is  said  that. the 
hardy  fisherman  who  goes  on  the  water  daily  in  his  small  and  flimsy 
craft  is  less  of  a  seaman  than  the  man  who  passes  his  life  in  the 
stately  wheat  ships  that  ply  between  Califomia  and  the  shores  of 
the  Adantic,  or  in  the  great  steam  liners  that  now  carry  so  large  a 
part  of  the  over-sea  commerce  of  the  world. 

It  would  be  most  interesting  to  know  what  the  contemporary 
opinion  as  to  the  effect  of  the  introduction  of  cannon  upon  sea 
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warfare  was.  Seamen  probably  held  that  it  was  murderous,  perhaps 
inhuman  and  barbarous,  in  much  the  way  that  many  officers  of  our 
navy  held  the  introduction  of  torpedoes  in  the  Civil  War  to  be  bar- 
barous and  inhuman.  And  yet,  if  historians  may  be  believed,  the 
effect  of  these  improved  engines  of  war  is  to  spare  human  life,  to 
increase  the  importance  of  the  tactical  part  of  batdes,  and  to  shorten 
the  fighting  which  follows  when  the  tactical  stage  is  wrought  out, 
first  in  the  council  and  draughting  rooms,  and  afterwards  by  the 
commander  on  the  field  of  batde.  Such  a  view,  moreover,  appears 
reasonable. 

The  effect  of  the  introduction  of  guns  upon  the  contest  between 
the  offense  and  defense  was  most  marked.  Coming,  as  it  did  in 
some  sense,  simultaneously  with  the  attainment  of  some  perfection  in 
the  art  of  rigging  sea-going  ships  of  large  size  with  sails,  the  change 
was  as  great  as  that  caused  by  the  introduction  of  steam,  shell-guns, 
and  the  torpedo ;  though  it  was  perhaps  not  accomplished  in  so  short 
a  time.  We  must  carefully  avoid,  however,  the  impression  that  any 
great  change  in  material,  whether  intended  for  peace  or  war,  is 
effected  suddenly.  Guns  were  first  used  afloat  in  1372 ;  but  port- 
holes were  not  invented  until  about  1500 — a  century  and  a  quarter 
later — and  though  the  evidence  is  not  perfectly  clear,  there  can  be  no 
doubt  that  it  took  naval  guns  a  full  century  to  come  to  anything  like 
maturity.  Shell-guns'*'  and  steam  propulsion  have  taken  about  the 
same  time  to  grow  to  their  present  state ;  while  torpedoes,  effectively 
used  a  full  century  ago,  and  of  unquestionable  service  during  our 
Civil  War,  still  find  among  naval  officers  those  who  believe  in  their 
very  limited  use  only. 

No  further  striking  changes  occurred  during  the  period  of  sails. 
The  size  of  vessels  increased  slowly,  as  it  was  found  that  large  vessels 
permitted  concentration  of  power  for  war  and  better  freights  in 
peace ;  and  the  guns  improved,  no  doubt,  in  power.  We  have  very 
little  accurate  knowledge  of  the  power  of  the  guns  used  during  this 
time.  The  habit,  of  ascertaining  muzzle  velocities  and  other  ballistic 
elements  at  proof,  came  in  afterwards,  and  we  must  accept,  for  want 
of  anything  better,  such  indirect  evidence  as  exists.  We  know  that 
the  equipment  of  guns  grew  better  slowly ;  the  history  of  the  battles 
of  the  period  warrants  the  statement  that  the  offense  gained  on  the 
defense. 

*As  against  the  argument  that  shell-guns  attained  their  full  development 
long  ago,  it  may  be  urged  that  at  present  there  is  no  good  sheU,  much  less 
shrapnel,  fuze. 
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From  the  table  of  velocities  of  smoothbore  guns  already  given, 
we  may  conclude  that  no  material  harm  could  be  inflicted  by  ships 
at  greater  ranges  than  about  200-300  yards  in  the  time  of  the  great 
Dutch  and  English  maritime  wars — the  time  of  Blake,  Van  Tromp, 
and  De  Ruyter.  A  hundred  years  later,  when  Hawke,  Anson,  and 
Boscawen  were  at  the  head  of  the  British  navy,  the  calibers  of  naval 
guns  had  changed  very  little ;  the  larger  ships  carried  a  few  32s  and 
24s,  but  the  greater  number  of  guns  afloat  were  9s  and  i8s,  and  of 
even  less  caliber.  As  to  the  velocities  of  the  projectiles  we  know 
very  little ;  but  from  the  want  of  attention  to  this  important  element 
of  ballistic  power,  we  may  conclude  that  the  velocities  were  low. 
This  view,  too,  is  strengthened  by  the  frequent  complaints  of  naval 
officers  of  the  inferiority  of  the  powder  furnished  to  ships — a  fact 
which  they  observed  from  the  failure  of  their  shots  to  penetrate  the 
enemy's  side  in  batde. 

Even  as  we  proceed  to  a  period  later  than  the  middle  of  the  i8th 
century — to  the  time  of  Howe,  Rodney,  Jervis,  CoUingwood,  and 
Nelson — we  find  no  sharp  change.  These  men  sometimes  pounded 
their  enemies  with  the  fifty  or  more  guns  which  the  heavy  ships 
carried  on  one  broadside,  for  three  or  four  hours,  when  within  pistol 
shot — 50  yards.  The  Berwick,  Hawke*s  ship  in  Mathews'  action  ofi" 
Toulon  in  1744,  battered  the  Poder  for  four  hours  within  pistol  shot 
CoUingwood,  in  the  Royal  Sovereign  at  Trafalgar,  lay  with  his  yard- 
arms  almost  touching  those  of  the  huge  Santissima  Trinidad  for  as 
long.  We  cannot  suppose  that  a  great  many  of  the  shots  missed  the 
immense  target  presented,  and  are  therefore  forced  to  conclude  that 
many  of  the  shot  failed  to  penetrate.  The  guns  of  these  ships  were 
well  and  rapidly  served,  too.  CoUingwood  used  to  tell  his  men  that 
"  any  ship  which  could  fire  three  well-directed  broadsides  in  two 
minutes  was  invincible."  Note  here  that  this  great  commander  evi- 
dently appreciated  all  the  elements  of  effective  gun-fire:  the  guns 
must  be  served  rapidly,  must  be  well  aimed,  and  the  firing  be  by 
broadside.  It  is  not  meant  to  conclude  from  this  remark  that  the 
firing,  of  all  English  ships  of  that  time  was  stricdy  by  broadside,  but 
that  the  first  shots  were  fired  in  this  way,  and  that  it  was  understood 
that  a  ship,  which  had  made  a  serious  impression  on  her  enemy  by 
firing  a  few  broadsides  in  this  way  at  short  range,  had  half  won  the 
battle.  The  handling  of  the  Victory's  guns  at  Tra&lgar,  and  many 
other  cases,  bears  this  out 

Whether  it  was  fix>m  a  full  appreciation  of  the  want  of  power  of 
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naval  guns  as  compared  with  the  work  they  were  required  to  do,  or 
merely  an  unconscious  growth,  certain  it  is  that  our  ships  of  the 
beginning  of  this  century — those  which  fought  in  the  War  of  1812 — 
marked  an  era  in  the  history  of  guns  and  armor.  For  the  well-worn 
story  of  guns  versus  armor  began,  not  when  iron  armor  was  intro- 
duced in  1850-60,  not  even  in  the  War  of  181 2,  but  when  guns  were 
invented  and  mounted  in  ships.*  The  attention  of  naval  men  was 
first  strongly  drawn  to  the  matter  of  guns  and  protection,  however, 
in  the  War  of  18 12.  The  early  builders  of  English  and  French  ships 
of  war  had  no  very  definite  idea  of  how  much  tonnage  should  be 
assigned  to  guns  and  how  much  to  armor — to  thick  and  resisting 
sides  ;  and,  while  English  naval  officers  had  certainly  a  sense  of  the 
value  of  thick  sides,  the  keenness  of  that  impression  was  immensely 
heightened  by  the  results  of  the  actions  between  their  ships  and  ours. 

Everywhere  in  naval  history  we  see  the  records  of  lessons ;  some 
learned  and  some  unlearned.  Suppose  it  had  been  fully  understood 
by  Englishmen  that  good  powder  meant  high  velocity  and  good 
penetration,  how  long,  if  the  conviction  had  borne  proper  fruit,  could 
the  Santissima  Trinidad  have  lain  under  Collingwood's  guns?  This 
was  pcrh:ips  understood  ;  indeed,  the  history  of  the  times  enables  us 
to  k7io:i'  that  it  was  understood,  and  understood  best  of  all  by  naval 
officers,  hein;^  corroborated,  too,  by  the  experiments  of  Robins, 
Hutton,  and  others.  But  the  designs  of  ships  and  the  guns  and 
their  equipment  had  not  embodied  the  knowledge  gained  at  so  great 
expense.  Naval  officers,  from  causes  which  they  could  not  perhaps 
control,  had  failed  to  press  their  views  effiictively,  and  their  ships 
were  not  as  q^ood  as  they  might  have  been. 

The  tactical  features  of  the  war-ships  of  the  sail  period  were  thus 
fairly  well  settled  upon  before  the  date  of  the  Spanish  Armada;  their 
motive  powxr  was  the  sail,  and  their  guns  were  nearly  all  carried  on 
the  broadside  ;  but  we  shall  look  in  vain  for  the  close-hauled  line 
of  battle  as  early  as  this.  The  English  vessels  which  fought  with 
the  Spanish  Armada  were  handy  craft,  but  the  Admiral  made  no 
atte:ni)t  to  form  a  line  of  battle,  and  there  is  ground  for  believing 
that  the  close-hauled  line  was  first  formally  adopted  by  the  English 
in  about  16S5,  through  the  influence  of  the  Duke  of  York,  afterwards 
James  II.  Thus  more  than  a  century  elapsed  between  the  fixation 
of  the  tactical  features  of  ships  and  the  formal  adoption  of  the  corre- 

*A  strikint;  proof  of  this  is  the  term  Old  Ironsides^  given  by  the  sailors  of 
1S12  to  the  Constitution. 
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spending  line  of  battle.  But  it  may  be  noted  that  during  the  sixty 
years  immediately  following  the  Spanish  Armada,  no  great  fleet 
actions  were  fought. 

It  has  been  stated  that  the  tactical  features  of  ships  were  fixed 
before  1550,  but  it  was  not  meant  to  assert  that  no  minor  changes 
were  made.  The  ships  grew  gradually  in  size,  and  whereas  the  first 
had  never  more  than  one  covered  gundeck,  this  number  was  gradu- 
ally increased  to  two  and  three  within  the  space  of  about  200  years. 
As  the  fighting  ship — the  line-of-battle  ship — thus  grew  larger,  there 
arose  a  disposition  to  exclude  lighter  ships — lighter  in  both  guns  and 
protection — from  the  line  of  battle ;  and  we  are  told  that  Mathews' 
action  in  1744  was  the  first  in  which  fifty-gun  ships  were  formally 
excluded  from  the  line. 

In  the  period  between  1850  and  i860  great  strides  were  made  by 
the  offense  in  the  introduction  of  rifles  and  .explosive  shells ;  this  was 
met  by  the  defense  by  the  application  of  iron  armor ;  and  the  subse- 
quent steps  in  the  growth  of  these  three  elements  have  been  very 
numerous,  and  are  familiar  to  us  all.  The  precise  study  of  the  rela- 
tions between  the  offense  and  defense  in  naval  warfare  began  at 
this  time,  and  the  full  magnitude  and  importance  of  the  question 
was  perhaps  for  the  first  time  realized  by  naval  men.  Such  refine- 
ments as  the  forms  of  heads  of  projectiles,  muzzle  and  remaining 
velocities,  and  qualities  of  temper  of  armor-plate  and  projectile,  began 
to  be  studied  assiduously.  And  let  us  not  forget,  in  noting  these 
additions  to  the  curriculum,  what  changes  they  entail  in  the  customs 
and  habits  of  sea-officers.  It  is  surprising  and  instructive,  however, 
to  find  that  neither  the  word  penetrcUian  nor  velocity  occurs  in  the 
index  of  the  Ordnance  Instructions  of  our  navy  of  date  1866,  and  a 
search  has  failed  to  discover  them  in  the  range  tables  given,  or  else- 
where in  the  text.  Surely,  in  the  light  of  the  history  of  the  ten  years 
preceding  the  issue  of  this  book ;  in  view  of  the  fact  that  HoUey's 
excellent  and  exhaustive  treatise  on  Ordnance  and  Armor  bad 
appeared  four  years  before ;  and  because  the  navy  was  still  quiver- 
ing  under  the  spur  of  a  great  war,  this  is  a  pregnant  instance  of  the 
so-called  conservatism  of  naval  officers. 

It  seems  not  a  little  extraordinary  that,  in  view  of  the  perfectly 
well-recognized  contest  between  the  offense  and  defense  in  land  war- 
fare, the  recognition  of  that  contest  in  sea  warfiue  should  have  been 
so  tardy.  We  are  told  that  our  frigates  of  1812  were  disguised 
seventy-fours;  and  in  so  far  as  thdr  true  power  was  disguiied,  we  had 
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a  tactical  advantage  over  the  British  ;  but  let  it  be  remembered  that 
this  tactical  gain  was  quite  as  much  in  protection  as  in  guns.  Our 
ideas  must  be  definite  and  precise  on  this  point :  the  concentration 
of  great  power  in  a  few  guns  is  claimed  as  an  American  idea,  and  as 
one  which  is  valuable  in  warfare.  But  this  principle,  as  ordinarily 
stated,  is  false.  Fals6  in  that  it  is  stated  as  one  of  general  applica- 
tion ;  and  that  it  is  not  general  admits  of  perfectly  clear  and  rigid 
proof.  The  power  of  a  gun  should  be  such  that  it  can  overcome  the 
structure  to  which  it  will  be  opposed  in  war.  If  this  structure  is  a 
gun-carriage  protected  by  an  armored  turret,  the  gun  must  give  its 
projectile  sufficient  power  to  be  able  to  destroy  the  carriage  after 
penetrating  the  turret ;  if  it  is  a  gun's  crew,  behind  a  shield  or  behind 
only  the  unarmored  side  of  a  steel-built  ship,  the  power  required  is 
only  that  necessary  to  get  through  this  defense.  Any  greater  power 
of  projectile  than  that  here  indicated — the  power  necessary  to  over- 
come the  defensive  arrangements  to  which  it  will  be  opposed — is  not 
only  useless,  it  is  harmful ;  because  the  problem  comes  to  the  naval 
tactician,  when  designing  the  ship,  in  this  way  :  he  has  such  a  weight 
to  put  in  guns  and  their  equipment,  and  whether  we  regard  the 
number  of  shells  which  will  hit  or  their  bursting  effect,  the  result  will 
be  the  same  whether  this  weight  is  in  few  or  many  guns,  provided 
the  speed  of  serving  the  guns  remains  the  same. 

The  table  given  shows  at  a  glance  the  tactical  values  of  the  5-inch 
and  lo-inch  guns.  It  has  been  supposed  that  these  guns  are  similar, 
as  is  the  case  with  our  5-inch  and  lo-inch  guns,  and  therefore  the 
weights  for  the  10- inch  gun  are  found  by  multiplying  those  for  the 
5-inch  by  2*,  or  8. 

Weight  of 
Gun's  weight.         Proj's  weight.  boTsting  charge. 

5-inch  gun,  3  tons.  60  pounds.  2  pounds. 

10    "        "  24    "  480      "  16      " 

The  chance  of  hitting,  when  at  sea  with  either  of  these  guns,  a  ship 
twelve  feet  high  situated  at  1000  yards  range,  is  about  J.  The 
Atlanta,  if  60  tons  were  allotted  to  the  guns  alone  of  her  main  battery 
(her  tonnage  is  3189),  could  carry  twenty  5-inch  guns  and  y ,  or 
about  three  lo-inch  guns.  Thus,  in  firing  at  an  enemy  whose 
defenses  either  gun  can  penetrate,  for  any  length  of  time,  if  each  gun 
is  served  at  the  same  speed — no  matter  what  its  weight  and  caliber 
is — the  same  weight  of  iron  and  bursting  charge  will  be  landed  in  the 
enemy's  battery,  whatever  the  caliber  of  the  firing  guns  may  be.  But 
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the  guns  will  not  be  served  at  the  same  speed  ;  the  lighter  guns  can 
be  served  more  rapidly,  and  thus  the  ship  should  carry  light  guns  if 
they  can  penetrate. 

As  has  been  asserted  before,  there  is  a  certain  relation  of  equality 
of  power  which  should  be  maintained  between  the  guns  and  protec- 
tion of  a  ship.  To  say  that  they  should  be  equal  in  power  is  pushing 
the  theory  too  far — and  equal  in  power  at  some  definite  and  settled 
fighting  distance,  it  must  be  remembered ;  but  that  we  should  have 
always  an  eye  to  this  while  guiding  the  distribution  of  guns  and  armor 
according  to  existing  and  approved  models,  is  not  saying  too  much. 
It  was  discovered,  after  the  War  of  1812,  that  our  ships  threw  a 
greater  weight  of  metal  at  a  broadside  than  the  English  ships,  and 
this  has  been  adopted,  and  repeated  again  and  again,  by  writers  on 
naval  subjects  as  a  principal  cause  of  the  brilliant  victories  of  that 
war.  But  it  must  not  be  forgotten  that  our  ships  were  better  pro- 
tected than  the  English  ships ;  they  were  larger  and  their  sides  were 
much  thicker. 

A  consideration  of  the  changes  in  tactical  features  between  the 
Constitution,  built  in  1797,  and  the  Atlanta,  built  in  1883— a  century 
apart  nearly — is  very  striking.  The  table  below  gives  the  batteries 
of  the  two  ships,  the  one  given  for  the  Constitution  being  that  carried 
when  she  fought  the  Guerri^re. 

Constitution.  Atlanta. 

Guns  carried,  |  ^^  '°"2  24s.  6  6-inch  B.  L.  R. 

I  22  short  32s.         2  8-    **        ** 

Number  of  guns,  54  8 

Weight  of  broadside,     684  pounds.         800  pounds. 

With  her  long  24s,  the  Constitution  could  probably  just  about  pen- 
etrate her  own  side — some  twenty  inches  of  oak — at  1000  yards 
range  ;  to  penetrate  with  the  short  32s,  she  would  have  to  approach 
nearer.  This  ship,  then,  is  completely  protected  against  her  own 
fire  at  ranges  greater  than  1000  yards ;  she  is  impenetrable  to  it  at 
greater  range,  and  this  extends,  it  should  be  noted,  to  the  ship's  life — 
— her  buoyancy  and  stability — and  to  the  lives  of  her  crew.  The 
Atlanta's  6-inch  guns  can  penetrate,  at  1000  yards,  about  11  inches  of 
iron — that  is,  a  thickness  twenty-two  times  that  of  her  side  at  the 
water  line ;  and  the  8-inch  guns,  at  the  same  range,  can  penetrate 
about  14  inches  of  iron.  And,  it  may  be  observed,  the  1-inch  steel 
of  the  Atlanta  has  just  about  the  same  resisting  power  as  the  20-inch 
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oak  of  the  Constitution.  Thus,  while  the  defensive  power  of  the 
hulls  alone  is  the  same,  the  later  ship  has  a  battery  which  has  gained 
penetrative  power  in  about  the  ratio  of  25  to  i.  Nor  will  the  balance 
be  materially  altered  by  including  in  the  discussion  the  other  defen- 
sive arrangements  of  the  Atlanta.  Her  under-water  protective  deck 
may  throw  off  a  6-inch  projectile  fired  at  1000  yards  range,  but  it 
hardly  would  an  8-inch ;  and,  so  far  as  the  protection  afforded  the 
gun's-crews  by  the  shields  goes,  there  is  nothing  gained,  as  these  are 
intended  only  to  keep  out  quick-fire  projectiles.  If  we  examine  the 
danger  of  raking  fire  to  the  two  ships,  the  showing  of  the  protection 
of  the  Atlanta  will  be  even  worse,  because,  as  the  under-water  deck 
does  not  extend  to  her  ends,  she  has  no  protection  here  but  what  the 
thin  plating  of  her  side  affords.  It  is  true,  then,  that  whereas  the 
protection  afforded  to  the  lives  of  the  gun's-crews  of  the  Atlanta  and 
Constitution  is  of  the  same  resisting  power,  the  power  of  the  main 
battery  to  penetrate  is  in  the  ratio  of  25  to  i  in  favor  of  the  later  ship. 
It  follows  from  this,  since  the  men  who  will  fight  the  ships  are  much 
the  same,  that  the  Atlanta's  fighting  range  is  greater  than  the  Con- 
stitution's. 

In  the  study  of  the  subject  of  Gun  Tactics  as  Discoverable  from  . 
Types  of  War-Ships,  the  difficulties  we  encounter  as  regards  our  own 
times  are  very  different  from  those  which  pertain  to  earlier  periods. 
The  student  of  naval  history  finds  few  clear  and  full  accounts  of  the 
material  used,  in  the  various  works  to  which  he  ordinarily  has  access ; 
and  the  difficulties  arising  from  the  absence  of  much  that  is  import- 
ant to  form  a  clear  picture  of  the  war-ships  and  crews  of  only  a  century 
ago,  become  very  great  when  we  go  further  back,  to  the  time  of  the 
genesis  of  the  sailing  war-ship. 

On  the  other  hand,  our  difficulties  are  the  opposite  as  regards  our 
own  times.  There  were,  perhaps,  not  more  differences  in  the  types 
of  the  ships  which  formed  the  great  fleet  England  got  together  last 
summer  to  celebrate  the  Queen's  jubilee  year,  than  were  present 
when  Howard,  Drake,  John  Hawkins,  and,  as  so  charmingly  and 
graphically  told  by  Charles  Kingsley  in  Westward  Ho,  Amyas 
Leigh  and  his  crew  of  Biddeford  men,  went  out  to  attack  the  Invin- 
cible Armada  of  Spain.  But  the  types  of  later  date  are  all  known 
to  us — our  embarrassments  arise  from  the  mass  of  material  before 
us.  There  were,  I  think,  nearly  as  many  types  then  as  now ;  but  we 
have  them  now  all  described,  and  commented  on — the  comment 
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exhibiting  every  shade  of  difference  of  opinion.  The  story  of  the 
growth  of  late  types  is  told  most  accurately  and  fully,  and  in  such  a 
way  as  to  be  accessible  to  all.  But  the  immense  mass  of  information 
and  of  conflicting  opinion,  and  the  want  of  any  test  by  which  to  try 
theories  that  we  may  form,  makes  the  task  of  discovering  tactical 
types  a  difficult  one. 

Our  discussion  must,  for  the  present,  be  stricdy  limited  to  battle 
ships,  to  what  were  formerly  called  line-of-battle  ships,  that  is,  vessels 
of  great  power  which  were  intended  to  fight  in  fleets.  These  vessels 
were  less  useful,  it  must  be  remembered,  for  many  purposes  in  war 
than  were  the  frigates.  They  were  as  large  as  the  seamen  of  the  day 
thought  could  be  safely  and  economically  used,  because  an  increase 
in  size  means  an  increase  in  fighting  power,  both  of  oflfense  and 
defense.  But,  in  passing  to  the  limit  of  size,  so  far  as  safety,  with 
some  regard  to  convenience,  is  concerned,  a  certain  degree  of  handi- 
ness  and  general  efficiency  was  sacrificed.  No  reason  could  justify 
the  building  the  line-of-batde  ship  of  old,  except  the  necessity  imposed 
by  possible  enemies  possessing  these  craft ;  just  as  the  huge  ironclads 
of  to-day  must  be  maintained  by  nations  which  would  retain  their 
sea  power.  By  thus  formally  separating  battle-ships  from  other  war 
ships,  a  certain  difference  between  them  is  implied.  Let  us  see  if 
this  difference  exists. 

It  hardly  existed  in  the  sail  period.  The  frigate  was  faster,  more 
weatherly,  and  more  handy  than  the  ship  of  the  line.  And  these 
qualities  gave  her  important  military  advantages — she  could  lie  closer 
in  to  a  blockaded  port,  whether  the  wind  were  blowing  on  shore  or 
the  reverse;  but  her  protection  and  the  fire  of  her  guns,  whether 
considered  as  to  the  arc  of  the  horizon  it  commanded  or  as  to  its 
weight  on  different  arcs,  was  the  same  in  kind — it  differed  in  degree 
only.  Frigates'  sides  were  not  mere  paper  covering,  while  batde- 
ships  carried  strongly  resisting  armor,  as  is  now  the  case.  The 
tactical  differences  separating  war-ships  of  different  classes  are 
sharper  now  than  formerly;  and,  indeed,  are  sufficiendy  sharp  to 
warrant  the  study  of  each  class  separately. 

The  sailing  line-of-batde  ship — of  which  the  74-gun  ship  is  the 
type — took  on  clearly  the  tactical  features  which  tl^ey  wore  for  200 
years,  in  the  last  half  of  the  seventeenth  century;  between  the  begin- 
ning of  the  great  Dutch- English  wars  and  the  time  of  Benbow — that 
gallant  seaman  of  the  old  schooL  The  first  two-decked  war-ships^ 
or  74,  according  to  the  nomenclature  finally  adopted — built  in  Eog- 
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land  was  the  Great  Harry,  laid  down  by  order  of  Henry  VH,  about 
the  year  1500.  Thus  the  74,  the  battle-ship  of  the  sail  period,  took 
at  least  a  century  and  a  half  to  mature.  And  you  will  recollect  that 
the  50-gun  ship  still  often  fought  in  the  line  until  1744;  nearly  250 
years  after  some  distinctive  features  of  the  two-decked  74-gun  ship 
were  adopted.  How  then  can  we  hope  by  an  examination  of  the 
history  of  navies  for  the  last  forty  or  fifty  years  to  know  what  the  true 
battle-ship  is  and  how  she  will  fight?  Yet  it  may  be  that  we  can 
determine  with  some  degree  of  certainty ;  for  it  appears  that  there  is 
already  a  consensus  of  opinion  upon  many  important  points.  The 
agreement  as  to  type  of  ship  carries  with  it  agreement  as  to  fighting 
tactics. 

To  put  myself  on  record  before  we  invade  the  great  mass  of  facts 
and  opinions  which  we  shall  encounter,  I  wish  to  express  the  view 
that  the  usual  battle-ship — the  type-ship — will  be  of  about  6500  tons, 
will  be  a  ram,  and  will  have  nearly  equal  all-round  fire  from  rifled 
guns  of  about  12-inch  caliber.  The  distribution  of  armor  is  the 
matter  which  involves  the  greatest  difficulty.  My  preference  is  for 
a  distribution  of  armor  similar  to  that  adopted  in  the  Italian  ships 
Italia,  Lepanto,  and  in  the  three  projected  ships  of  the  Re  Umberto 
class.  That  is,  for  the  abolition  of  all  hull  armor,  and  the  reliance 
for  the  protection  of  the  ship's  buoyancy  and  stability  against  shot 
holes  at  the  water-line  upon  internal  protection,  so  called — that  is, 
underwater  decks  and  the  minute  cellular  subdivision  of  the  hull  at 
the  water-line.  Whatever  weight  of  armor  is  available  may  be  used 
to  cover  the  ammunition  hoists,  the  smoke-pipes,  steering  gear,  con- 
ning tower,  and  the  mechanism  and  crews  of  the  guns. 

Ships  such  as  the  English  Conqueror,  the  Brazilian  Riachuelo, 
our  own  battle-ship,  and  the  French  Duguesclin,  are  vessels  of  about 
the  type  here  contemplated.  It  would  be  curious,  however,  to  specu- 
late as  to  whether,  in  our  battle-ships,  we  shall  adhere  to  our  policy 
of  building  vessels  of  each  type  a  little  heavier  than  those  of  other 
nations,  as  was  the  case  with  our  frigates  and  sloops  of  1812,  ourline- 
of-battle  ships  built  just  after  that  date,  and  with  the  classes  of  new 
steel  vessels  just  built. 

There  are  some  points  about  the  four  vessels  just  named  which 
appear  worthy  of  note. 

First. — They  all  carry  batteries,  of  no  inconsiderable  power,  of  guns 
lii^hter  than  their  heavy  guns — that  is,  a  number  of  guns  of  about 
6-inch  caliber.     This  feature  has  been  of  recent  growth  in  English 


AS  DISCOVERABLE  FROM  TYPE  WAR-SHIPS.  67 1 

battle-ships,  while  those  of  France  have  had  it  from  the  first.  The 
heavier  guns,  again,  are  of  greater  absolute  power  than  the  guns  of 
earlier  ships ;  that  is,  the  power  of  the  guns  has  been  growing. 
This  growth  has,  perhaps,  reached  its  limit  in  the  B.  L.  no- ton  guns 
of  the  English  ship  Benbow  and  the  Italian  ships  Lepanto  and  Italia. 
The  wave  is  now  receding,  and  it  is  doubtful  if  many  naval  officers 
are  in  favor  of  larger  guns  than  those  of  12-inch  bore  (about  45  tons 
weight),  except  in  a  few  ships  of  great  size  and  power.  The  term 
absolute  power  has  here  been  used  to  signify  the  actual  power  of  a 
gun,  rather  than  its  power  relatively  to  the  ship's  displacement,  or  to 
the  power  of  the  protection  afforded  it. 

Second, — The  armor  which  protects  the  buoyancy  and  stability  of 
these  vessels — their  water-line  belt — is  usually  of  about  the  same 
thickness  as  that  which  protects  the  mechanism  of  the  heavier  guns. 
The  Duguesclin  exhibits  the  most  marked  departure  from  this  rule ; 
her  belt  armor  is  25  per  cent  thicker  than  the  barbette  armor  (ten 
and  eight  inches). 

Third, — The  distance  at  which  the  heavy  guns  of  these  ships  can 
penetrate  the  water-line  belt  of  their  own  ship  is  about  4000  yards. 
This,  of  course,  is  for  normal  impact,  and  assumes — what  is  very 
nearly  true — that  the  muzzle  velocities  of  all  the  guns  is  1800  £  s. 
In  view  of  the  oblique  impact  which  will  rule  in  war,  this  range  may 
be  materially  shortened.  It  is  meant  here  to  take  into  account 
obliquity  arising  from  the  angle  of  fall  of  projectiles  and  fi'om  the 
accidents  of  flight.  When  we  add  that  arising  from  the  enemy's 
skillful  maintenance  of  large  angles  of  presentment,  the  range  may 
be  further  shortened. 

Fourth, — The  lighter  guns  of  the  main  battery  have  not  quite 
enough  power  to  penetrate  either  the  water-line  belt  or  the  armor 
protecting  the  mechanism  of  the  heavy  guns,  even  when  the  range  is 
very  short 

Fifth. — The  crews  of  the  heavy  guns  of  the  Duguesclin  are 
protected  only  by  the  gun-shields — that  is,  against  the  fire  of  sec* 
ondary  guns  only.  The  crews  of  the  smaller  guns  of  the  main  ^ttery, 
and  the  mechanism  of  these  guns,  are  wholly  unprotected,  except  by 
shields,  in  all  four  ships. 

This  last  is  the  point  where  all  attempt  to  strike  a  balance  between 
the  offense  and  defense  seems  to  be  abandoned.  It  looks  as  if  the 
6- inch  guns  were  thrown  in  without  much  reflection.  Let. us,  how- 
ever, dispose  of  the  simpler  question  first ;  that  of  barbette  verms 
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complete  turrets.  The  Duguesclin  has  barbettes,  and  the  other  ships 
have  the  complete  turrets.  The  advantage  claimed  for  the  barbette, 
outside  of  the  saving  of  weight,  is  that  the  crew  cannot  see  well  in  a 
complete  turret — at  times  will  be  ignorant  of  where  the  target  is.  The 
crews  of  barbette  guns,  it  may  be  added,  are  always  protected 
against  secondary  fire  by  shields.  But,  throwing  the  gun*s  crew  out 
of  consideration  entirely,  why  is  the  mechanism  of  the  gun  protected 
and  the  gun  itself  unprotected  ?  It  is  not  likely  that  a  12-inch  gun 
would  survive  a  blow  from  a  heavy  gun.  The  French,  it  may  be 
added,  have  adopted  barbettes  almost  exclusively;  the  Italians  use 
them  in  their  large  ships,  and  the  English  adopted  them  in  the  Admiral 
class,  of  recent  date,  but  in  their  latest  ships,  the  Nile  and  Trafalgar, 
have  returned  to  complete  turrets. 

In  the  four  ships  now  under  consideration — all  built  between  1882 
and  1 888 — there  is  no  protection  whatever  afforded  either  gun  or 
crew  in  the  light  main  battery  guns,  against  the  fire  of  similar  guns. 
And,  it  may  be  added,  there  is  not  one  main  battery  gun  of  lighter 
power  than  the  heaviest  gun  of  that  battery,  in  any  French  or  Eng- 
lish ship  built  since  1880,  of  which  the  crew  is  protected.  There  are 
several  ships  built  just  before  1880  in  which  these  guns  are  protected ; 
as  the  Trident  class  in  France,  and  the  Temeraire  and  Rupert  in 
England.  And,  if  we  go  back  to  the  earlier  ironclad  ships,  we  find 
that  many  of  the  guns'-crews  are  protected. 

It  a[)pears  that  the  tactical  rule  which  is  thus  recognized  in  these 
four  ships  of  recent  design  may  be  challenged.  Why  are  these  guns 
better  than  an  equal  weight  of  quick-fire  guns  of  lighter  caliber? 
From  these  latter  a  greater  weight  of  shell  and  of  bursting  charge 
may  be  delivered  in  a  given  time ;  and  they  would  secure,  in  the 
absence  of  armor  protection,  the  protection  which  is  gained  by  scat- 
tering the  weight  in  a  number  of  guns.  As  far  as  penetration  goes, 
the  two  kinds  of  battery  are  the  same,  if  we  assume,  as  we  surely 
may  as  a  rule  of  general  application,  that  ships  are  intended  to  fight 
their  likes.  We  can  conceive,  however,  of  many  cases  in  war  in 
whicli  tlie  battery  of  6-inch  guns  would  be  better  than  the  numerous 
quick-fire  guns  of  equal  total  weight;  as,  for  instance,  in  a  battle 
with  an  ironclad  of  inferior  power,  or  in  shelling  defensive  works  on 
shore. 

Sixth. — As  to  the  range  at  which  battles  will  be  fought.  We  must 
accustom  ourselves,  in  thinking  of  guns  and  protection,  to  further 
complicate  this  difficult  subject  by  carrying  in  our  mind  the  range 
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at  which  we  desire  protection.  The  Conqueror  and  our  battle-ship 
can  pierce  her  twin  in  a  vital  part,  with  normal  impact,  at  4000  yards 
range ;  and,  in  view  of  the  very  remote  probability  of  a  shot  striking 
just  right  at  this  range,  we  may  conclude  that  no  material  danger  will 
usually  be  incurred  outside  of  2000  yards.  At  this  range,  shots  which 
strike  at  any  inclination  to  the  plane  of  the  armor,  greater  than  45^, 
will  penetrate.  Will  2000  yards,  then,  be  the  fighting  range  ?  Or, 
to  put  a  more  direct  question,  have  those  who  controlled  the  designs 
of  these  ships  assumed  that  batde-ships  will  fight  at  2000  yards  ? 
And  here  we  are  met  by  an  apparent  absurdity.  If  the  range  of  the 
gun  contest  will  usually  be  less  than  2000  yards,  nearly  every  shot 
that  strikes  will  penetrate,  and  the  armor  be  much  worse  than  useless. 
Why,  then,  have  armor  at  all  ? 

But  if  the  combatant  ships  are  commanded  by  skillful  officers,  one 
will  seek  close  range  and  one  will  try  to  avoid  it.  The  ship  with 
skillful  gunners  will  hold  ofTat  a  range  where  her  guns  will  penetrate 
and  where  yet  it  requires  some  skill  to  hit;  and,  when  she  has  gained 
some  advantage,  will  approach  nearer  and  trust  to  the  rapidity  and 
accuracy  of  her  fire  to  drive  the  enemy  from  the  guns.  One  ship 
cannot  abandon  her  armor  unless  the  other  one  does  also. 

Seventh, — Is  the  rule  that  the  ship's  stability  and  buoyancy  should 
be  protected  by  about  the  same  thickness  of  armor  as  the  fighting 
power  of  the  heavy  guns  a  sound  one?  It  is  very  difficult  to  answer 
this  question ;  particularly  as,  after  all,  the  protection  is  afforded  often 
to  a  part  only  of  the  gun's  fighting  power.  The  ship,  however,  we 
may  say,  is  built  to  carry  the  heavy  guns  about ;  and  if  the  gun  is 
destroyed,  nearly  as  much  harm  is  done  as  though  the  ship  were 
destroyed.  Such  an  argument  would  justify  an  approach  to  equality 
in  the  two  thicknesses.  The  present  disposition  is  to  make  the 
water-line  belt  a  little  the  thickest,  as  the  following  table  will  show. 
In  this  table,  B.  L.  guns  are  assumed  to  have  a  velocity  of  1800  fl  9. ; 
M.  L.  one  of  1400;  and  to  state  thickness  of  armor  in  equivalent 
measure,  compound  and  steel  armor  has  been  increased  by  50  per 
cent  of  itself. 
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English, 
Sum  of  first  column,  380.1 
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French. 
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384 
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From  these  tables  it  appears  that  both  the  French  and  English 
think  that  the  mechanism  of  the  heavy  guns  of  a  ship  should  be  pro- 
tected by  nearly  as  great  a  thickness  of  armor  as  the  water-line.  The 
barbette  towers,  which  appear  in  nearly  all  late  French  battle-ships, 
show  lu)W  little  protection  they  think  it  necessary  to  give  the  crews. 
The  English  i;ive  much  more  weight  to  this  feature.  The  crews  of 
the  heavy  <>uns  are  protected  in  all  their  battle-ships  except  in  the 
Admiral  class — the  Collini;\vood.  Benbow,  Anson,  etc.  The  Temeraire 
is  the  only  other  ship  which  has  barbettes,  but  her  guns  are  mounted 
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on  the  disappearing  principle,  and  thus  the  crew  are  protected  when 
loading.  Another  interesting  conclusion  may  be  reached  by  dividing 
the  sum  of  the  first  column  by  the  sum  of  the  third ;  that  is,  divide 
the  average  penetration  at  2000  yards  by  the  average  thickness  of 
iron  protecting  the  gun. 

Penetration  at  2000  yds.  ^  380.1  ^  gg  j.     jj^j^ 

Gun's  armor  433-5 

Penetration  at  2000  yds.       vn*'K  t?        u 

>,-  ,  -      ^ —  =  ^'-^  *?  =  1. 20        French. 

Gun  s  armor  315-3 

The  difference  in  the  practice  of  the  two  nations  is  even  more 
noticeable  here  than  in  the  comparison  first  made.  The  French  give 
more  to  the  offense  than  do  the  English—  the  mechanism  of  French 
guns  is  not  so  well  protected  as  is  the  English. 

In  our  examination  of  some  types  of  ironclads  of  recent  construc- 
tion, we  have,  however,  passed  over  an  important  era  in  the  history 
of  the  development  of  war  ships  and  tactics — that  of  the  disappear- 
ance of  the  seventy-four  and  the  genesis  of  the  ironclad.  To  cover 
this  period  we  must  return  to  the  year  1850,  and  to  the  time  imme- 
diately following  our  Civil  War.  Already,  as  early  as  1841,  a  board, 
consisting  of  Commodores  Perry  and  Stewart  and  two  army  officers, 
had  been  ordered  to  report  upon  Stevens'  ironclad  battery,  proposed 
in  the  year  18 16  for  the  defense  of  harbors  ;  the  proposal  to  protect 
what  we  call  sea-going  battle-ships  was  not  made  until  about  half  a 
century  later,  as  we  all  know. 

The  death-knell  of  the  wooden  74-gun  ship — the  sea-going  battle- 
ship— was  sounded  when  the  Wabash  class  of  frigates  appeared  in 
this  country  in  1855.  Other  ships  carrying  numerous  guns  on  a  single 
gun-deck  had  appeared  before  the  Wabash,  notably  the  Imperatrice 
Eugenie,  built  in  France  in  1854,  and  measuring  3600  tons.  But  this 
ship  was  far  surpassed  in  battery  power  by  the  Wabash,  as  were  also 
all  74s  then  afloat,  both  steam  and  sailing.  The  Wabash  class,  until 
they  wore  displaced  by  ironclads — and  note  how  arbitrary  is  the 
naming  of  these  types — were  the  battle-ships  of  the  world.  The 
English  built  frigates  even  larger — the  Orlando  and  the  Mersey — and 
the  impression  being  strongly  fixed  that  ironclads  could  not  be  made 
sea-going,  these  heavy  frigates  were  really  becoming  the  ships-of- 
the-line.  The  English  and  French  went  on  for  a  short  time  building 
the  old  type  of  battle-ship — vessels  carrying  guns  on  two  or  three 
gun-decks — and  converting  those  in  service  into  steamers ;  but  none 
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of  these  vessels  were  the  equal  of  the  Wabash  class  in  fighting  power. 
The  Duke  of  Wellinj^ton,  one  of  England's  later  steam  ships-of-the- 
line,  was  a  larger  ship  than  the  Wabash,  but  she  was  probably  unequal 
to  ht.'r  in  fiij^hting  power. 

It  is  curious  and  instructive  to  speculate  as  to  the  tactical  differ- 
ences exhibited  by  these  heavy  frigates  and  their  probable  opponents 
in  war,  the  so-called  ship  of  the  line,  and  to  try  to  determine  what 
the  j^rowth  of  tactical  ideas  would  have  been  if  the  ironclad  had  not 
stepped  in  and  cut  the  Gordian  knot.  The  difference  between  the  heavy 
ships  which  we  built  and  the  liners  built  in  Europe  at  about  the  same 
time,  was,  in  the  main,  that  we  put  the  guns  on  a  single  covered  deck, 
while  in  Europe  they  put  them  on  two  or  three.  It  would  be  hard 
to  discover  any  sufficient  tactical  distinction  between  the  two :  and 
our  departure  probably  arose  more  from  a  desire  to  make  the  ship's 
lines  easy  than  from  any  consideration  as  to  the  disposition  of  the 
guns.  The  movement  in  the  direction  of  long  narrow  ships,  for  both 
trade  and  war,  which  culminated  a  few  years  since,  took  its  growth 
in  the  craft  built  in  this  country  in  the  early  part  of  this.century. 

The  ironclads  came  along  rapidly,  however.  Stimulated  by  the 
results  of  the  engaoement  at  Kinburn  in  1854,  the  Gloire,  Invin- 
cible, Xormandie,  and  Couronne  were  laid  down  in  France  in  1858 ; 
and  in  the  following  year  the  English  laid  down  the  Warrior  and 
Ulack  Prince.  These  ships,  in  their  turn,  pushed  the  heavy  wooden 
fri:^at(  s  out,  and  succeeded,  for  a  short  time,  to  the  position  of  first- 
class  -ea-going  battle-ships.  They  were  opposed  by  many  officers, 
and  their  sea-going  (jualities,  or  rather  sedi-keeping  qualities,  were 
affiniiL-d  to  be  inferior.  But  as  we  look  back  now,  we  see  that  they 
wer'.*.  in  their  short  day,  the  most  powerful  war-ships  afloat.  They 
were  very  larc;e  ships  for  their  time,  being  of  9210  tons  displace- 
ment. And  here,  at  the  very  start  of  the  race  between  England  and 
France  in  the  development  of  the  new  battle-ship,  we  see  the 
evidence  of  the  boldness  and  energy  which  has  marked  England's 
course  at  every  step.  The  heaviest  steam  line-of-battle  ships  of  the  day 
were  of  about  55^x)  tons;  the  Enj^lish  laid  down  two  ironclads  of  9200 
tons,  and  the  French  four  of  only  5500.  The  defense  of  the  English 
ships  differed  from  that  of  the  French.  It  consisted  of  a  rectangular 
patrli  of  iron  armor  extending  about  two-fifths  only  of  the  ship's 
I'-n-tii.  -AwX  \-ertically  from  tw(.>  feet  below  the  water-line  to  the  upper 
i\*:c'\^  beams:  this  patch  was  from  six  to  four  and  one-half  inches  thick. 
The  l-rench  shi|)s  were  armored  with  a  rectangular  patch  of  armor 


AS  DISCOVERABLE  FROM  TYPE  WAR-SHIPS.  677 

extending  from  two  feet  below  the  water-line  to  the  upper  deck 
beams,  throughout  the  whole  length  of  the  ship.  It  is  from  four  and 
three-quarter  inches  to  three  inches  thick.*  The  guns  carried  by 
the  English  ships  were  twelve  one-hundred- pounder  Armstrong 
rifles  and  twenty-eight  sixty-eight-pounder  S.  B.;  those  of  the  French 
ships  were  thirty-six  fifty-pounder  rifles.  The  former  could  pene- 
trate their  own  thickest  armor  with  their  rifles  at  about  2500  yards 
range;  the  latter  could  do  the  same  at  about  the  same  distance. 
Thus,  so  far  as  the  measure  selected  between  the  offense  and  defense 
in  these  ships  goes,  they  are  equal ;  but  in  absolute  power  the  Eng- 
lish ships  are  superior,  as  of  course  we  should  expect  them  to  be 
from  their  greater  tonnage. 

The  engagement  between  the  Monitor  and  Merrimac  in  Hampton 
Roads  in  March,  1862,  gave  the  next  sharp  note  of  the  coining 
changes.  Neither  of  these  vessels  was  sea-going  and  sea-keeping, 
as  we  now  readily  admit ;  but  Ericsson's  Monitor  perhaps  did  more  to 
change  tactical  types  and  naval  tactics  than  any  other  type-ship  that 
ever  appeared.  And  to  the  credit  of  naval  officers  be  it  noted,  these 
extraordinary  crafts  were  well  received  by  them.  First,  by  the  board 
consisting  of  Captains  Joseph  Smith,  Hiram  Paulding,  and  Charles 
H.  Davis,  who,  in  September  of  1861,  in  passing  upon  a  number  of 
designs  placed  before  them  by  the  Secretary  of  the  Navy,  recom- 
mended Ericsson's  plan  as  **  novel,  but . . .  based  upon  a  plan  which 
will  render  the  battery  shot  and  shell  proof";  and  afterwards,  in  actual 
service,  by  John  L.  Worden,  John  Rodgers,  Admirals  Dahlgren  and 
Porter,  and  others. 

The  tactical  qualities  first  embodied  afloat  in  the  Monitor  are  (i) 
a  fire  which  is  equal  all  around,  however  we  may  measure  it,  whether 
as  to  penetration,  weight  of  projectiles  thrown  in  a  given  time,  or 
chance  of  hitting ;  and  (2)  equal  all-round  protection.  The  latter 
quality  is,  at  first  sight,  possessed  by  all  the  old  sailing  vessels.  But 
from  the  greater  danger  incurred  as  fire  was  received  from  before  or 
abaft  the  beam,  these  vessels  were,  defensively  speaking,  far  firom 
being  independent  of  the  presentment  angle. 

The  absolute  power  of  the  offense  and  defense  of  the  Monitor,  as 
compared  with  ships  just  completed,  was  very  great  Here  is  a  vessel 
of  1300  tons— not  much  larger  than  the  Macedonian  or  Java— carry- 
ing two  guns  of  ii-inch  caliber,  throwing  a  shot  of  165  pounds 

*  The  features  here  teen — the  bumckimg  armor  on  Engltoh  thipt  and  diJMtig 
it  in  French  thips^are  vbible  in  ahipt  of  the  most  recent  date. 
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weight.  Her  guns  and  guns'-crews  were  protected  by  1 1  inches  of  iron, 
and  the  ship's  life  by  5  inches  of  iron  and  nearly  three  feet  of  wood. 
She  was  practically  impenetrable  to  her  own  fire ;  and,  by  virtue  of 
the  form  of  her  turret,  round  shot  of  any  size  would  bound  away 
harmlessly  from  all  but  about  one  half  the  cross-section  of  her  turret. 

Between  the  Gloire  and  the  first  Monitor,  the  power  of  the  defense 
is-  more  than  doubled  (4.7  inches  to  1 1  inches) ;  and  the  offense  has 
increased  in  nearly  the  same  ratio  (50-pdr.  M.  L.  R.  to  11 -inch 
(140-pdr.)  S.  B.). 

The  increasing  power  of  rifled  guns  soon  overcame  the  balance 
shown  against  the  offense  in  the  Monitor,  and  has  accelerated  the 
movement  already  begun,  to  withdraw  armor  from  the  less  vital  parts 
of  ships  and  mass  it  wherever  important  to  the  ship's  fighting  power. 
In  this  latter  direction — towards  protecting  very  strongly  what  are 
held  to  be  the  vital  parts  of  ships — naval  construction  has  been 
driven  too  far  by  the  gun.  Of  late  years,  naval  officers  have  expressed 
themselves  as  opposed  to  this  tendency. 

These  two  tactical  qualities,  equal  all-round  oflense  and  defense,  are 
the  most  characteristic  of  the  Monitor.  They  may  be  summed  up  by 
saying  that  she  was  indifferent  as  to  the  angle  of  presentment;  a 
matter  of  vast  importance  when  considering  her  gun  tactics,  whether 
in  single  or  fleet  actions.  She  is  also  a  most  interesting  type  from  the 
fact  that  she  was  very  nearly  indestructible  by  her  own  fire.  Stating 
the  ratio  between  the  penetration  at  2000  yards  and  the  gun's  armor, 
as  has  already  been  done  for  twenty-two  of  the  largest  recent  battle- 
ships of  England  and  France,  we  have : 

For  the  Warrior : 

Penetration  at  2000  yards  __    7    -.  ,  5  . 
Gun's  armor  ~  4-5 

For  the  Monitor : 

Penetration  at  2000  yards  —  3  :=  q  28 
Gun's  armor  11 

There  is  some  uncertainty  involved  in  the  last  ratio,  owing  to  the 
difficulty  of  stating  the  power  of  penetration  of  the  S.  B.  guns  which 
the  Monitor  carried,  but  it  suffices  to  show  through  how  wide  limits 
the  ratio  of  the  power  of  the  offense  to  the  defense  has  varied. 

The  claim  often  brought  forward  for  the  Monitor  class  of  vessels — 
that  they  offer  a  small  target  to  gun-fire — is,  perhaps,  not  wholly 
admissible.    They  have  concentrated  the  gun-power  in  a  small  space, 
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but  this  space  is  not  much  smaller  than  the  same  two  guns  would 
occupy  under  any  circumstances.  It  is  true  that,  from  the  curved  • 
form  of  turrets,  the  part  of  the  cross-section  where  shot  will  bite  is 
much  smaller  (about  one  half)  than  would  be  the  case  with  flat 
armor.  But  this  reduction  in  size  of  the  target  is  the  only  one  which 
the  Monitor  type  secures,  for  the  parts  of  the  ship  which  contain  the 
other  things  necessary  to  fighting  power  are  of  the  same  size.  It  -is 
a  mistake  to  claim  the  low  free-board  of  the  Monitors  as  a  military 
advantage.  This  matter  has  a  peculiar  interest  just  now,  when  so 
many  battle-ships  which  are  more  or  less  of  the  Monitor  type  have 
their  ends  built  up  to  increase  their  margin  of  buoyancy  and  stability, 
and  give  proper  and  healthful  quarters  to  their  ship's  companies, 
as,  for  instance,  the  Victoria,  and  all  the  large  Italian  ironclads. 
The  feature  is,  indeed,  almost  universal  in  European  battle-ships  of 
the  Monitor  type. 

The  ships  just  mentioned — the  Victoria  and  the  large  Italian  iron- 
clads— together  with  such  ships  as  the  English  Nile  and  Trafalgar, 
the  French  Marceau,  Hoche,  and  others  of  their  class,  representing 
the  furthest  advance  in  fighting  power,  are  little  more  than  Moni- 
tors, with  their  turrets  lifted  higher  out  of  water,  and  with  light 
superstructures  at  their  ends  for  the  berthing  of  the  crew  and  for 
mounting  lighter  and  unprotected  guns.  This  type,  which  first 
showed  itself  in  the  Monitor,  has  become,  it  would  appear,  the  batde- 
ship  of  all  nations. 

To  run  through  the  history  of  the  development  of  ironclad  vessels 
is  the  work  of  a  few  minutes.  And  note  the  advent  of  a  sharp  line 
of  demarcation  between  armored  and  unarmored  vessels.  We  have 
now,  it  is  true,  besides  armored  battle-ships,  armored  cruisers, 
armored  gunboats,  and  armored  torpedo-boats — a  fleet  without 
unarmored  vessels.  But,  though  a  few  of  these  latter  are  in  exist- 
ence, the  rule  is  to  leave  many  war-ships  unarmored ;  we  are  familiar 
with  such  terms  as  partially  protected  and  unprotected  cruisers,  and 
most  gunboats  and  torpedo-boats  are  entirdy  unprotected,  in  the 
modem  sense  of  the  term.  Will  this  armored  fleet  prevail ;  will  the 
mixed  rule  of  tactics  be  adopted — will  there  be  both  armored  and 
unarmored  classes  of  vessels,  or  will  the  armor  of  the  battle-ships 
gradually  shrink  up  and  be  discarded  ? 

Such  are  the  questions  which  naval  officers,  not  by  the  chance 
utterance  of  hastily  formed  opinion,  but  by  the  steady  pressure 
which  setded  convicdon  makes  possible,  must  decide.    Why  should 
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recently  laid  down  ships  like  the  Atlanta  and  Boston,  and  the  four 
English  ships  of  the  Leander  class,  all  of  about  3500  tons  displace- 
ment, while  unprotected  except  by  an  underwater  deck  extending^ 
throuQ^h  a  part  of  their  length  and  covering  boilers,  engines,  and 
magazines,  carry  guns  of  6-inch  and  8-inch  caliber;  and  the  four  of 
the  Mersey  type,  and  our  own  ship  Charleston,  of  practically  the 
same  displacement,  have  heavy  protective  decks  extending  through- 
out their  length,  and  carry  guns  of  from  9.2-inch  to  6-inch  caliber? 
The  ships  last  named  are  more  recent  by  two  or  three  years  than  the 
others,  and  may  represent  the  movement  in  the  direction  of  better 
protection  which  is  here  urged. 

We  shall  not  find  any  of  the  ships  just  named  among  lists  of 
armored  vessels — they  are  never  so  classed.  But  if  we  mount  the 
scale  of  displacement  tonnage  from  the  3550  tons  of  the  Mersey  type 
to  the  5000  tons  of  the  seven  English  ships  of  the  Orlando  class,  we 
find,  with  an  increase  of  gun-caliber  of  only  from  8  inches  to  9.2  inches, 
an  increase  of  armor  from  the  2-inch  to  3-inch  protective  deck  to  a 
lo-inch  water-line  belt  extending  through  a  part  of  the  ship's  length, 
while  the  rest  is  protected  by  an  underwater  deck.  The  ratio  of  the 
defense  of  the  Mersey  to  that  of  the  Orlando  is  about  J  (the  ratio  of 

horizontal  thickness  for  a  slope  of  protective  deck  of  28°) ;  while  that 

8 

of  their  offense  is  (estimating  for  the  heaviest  guns  only)  — .     One 

or  the  other  of  these  types  must  disappear,  or  we  must  agree  upon  a 
compromise.     They  cannot  both  be  well  considered. 

To  go  back,  then,  to  the  question  of  ironclad  development  since 
the  time  of  the  Monitor,  we  may  say  that  it  has  consisted  in  an 
increase  in  size  and  fighting  power  of  the  unit.  The  Monitor 
measured  1300  tons,  cost  $275,000,  and  was  built  in  100  days;  the 
Nile  and  Trafalgar,  the  last  additions  to  the  battle-ships  of  England, 
measure  1 2.000  tons,  cost  $5,000,000,  and  will  not  be  ready  to  go  into 
battle  five  years  after  their  original  design.  We  may  well  doubt 
whether  such  a  showing  is,  in  all  respects,  an  improvement.  The 
ratio  of  the  power  of  offense  between  the  Monitor  and  the  Nile  is,  at 
the  guns'  muzzles, 

viv"^  i6s  ^1200)^  I        ,       , 

f  ji  =  —     ,  V.   =  --^,  about; 

in  "J  950  (2000)'  16 

while  the  ratio  of  power  of  defense  at  the  water-line  is  about 

30         6 
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over  the  guns  it  is 

8  or  9  I 


27  3 

The  power  of  the  gun  has  increased  more  than  that  of  the  armor. . 
And,  it  must  be  noted,  the  armor  has  shrunk  up  in  the  parts  taken, 
at  the  expense  of  leaving  other  parts  unprotected.    This  growth  has 
gone  too  far,  if  navy  officers  are  to  be  believed. 

If  we  examine  the  history  of  types  of  battle-ships  in  the  British 
navy,  we  recognize  that  they  have  narrowed  down  to  one  type — the 
monitor.  And  it  is  plain  also  that  the  two  distinctive  tactical  qualities 
already  asserted  to  belong  to  the  monitors-— equal  all-round  fire  and 
protection — are  possessed  by  these  vessels. 

The  tactical  results  which  follow,  if  it  be  true  that  the  Monitor 
has  imprinted  her  qualities  upon  modem  battle-ships,  are  most 
important.  So  far  as  gun  tactics  then  go,  the  gun  asks  nothing  with 
regard  to  the  presentment  angle,  and  we  need  inquire  only  what 
range  the  gun  will  prefer.  For  good  effect,  as  we  know,  this  should 
be  less  than  the  dangerous  range,*  so  far  as  the  chance  of  hitting 
goes.  We  are  then  met  with  the  further  question,  will  the  shots 
which  hit  usually  penetrate  at  this  range?  The  examination  we  have 
already  given  to  the  ratio  of  the  power  of  offense  and  defense  in  forty- 
four  large  and  recently  constructed  French  and  English  battle*ships, 
enables  us  to  assert  that  the  guns,  as  a  rule,  lack  power  to  penetrate 
the  thickest  armor  beyond  2000  yards.  This  latter  range,  then, 
which  has  been  indicated  as  the  opening  range,  from  consideration  of 
the  chance  of  hitting,  receives  support  as  such  from  considerations  of 
penetrative  effect.  This  near  coincidence  can  be  no  more  than  an 
accident,  but  it  would  be  curious  to  speculate  upon  whether  we  should 
admit,  as  a  rule  of  ship  design,  that  the  guns  should  be  able  to  over- 
come the  armor  at  less  ranges  than  the  opening  range.  And,  if  we 
admit  such  a  rule  for  battle-ships,  should  we  extend  it  to  cruisers  and 
other  smaller  vessels  ?  The  opening  range,  depending  as  it  does  upon 
elements  which  are  the  same  for  all  high-power  guns,  is  the  same  for 
guns  of  all  calibers. 

There  is  little  use  in  attempting  to  describe  all  the  various  minor 
changes  through  which  English  battle-ships  went  before  the  Monitor 
was  recognized  as  the  true  type,  without  die  aid  of  full  and  complete 

^  The  range  within  which  we  need  not  know  the  diitance  ;  that  for  which  the 
whole  range  is  dangerous  space.  With  targets  twelve  feet  high  it  is  abovt  iioo 
yards. 
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drawings ;  and  the  attempt  will  not  be  made  here.  Tbe  gmis  were 
continually  increased  in  power,  as  was  also  the  armor ;  bat  the  bitter 
did  not  move  so  rapidly.  This  led  the  ship  designers  and  oonstmctOfB 
in  two  directions :  (i)  toward  greater  displacements,  and  (a)  toward 
bunching  the  weight  of  armor  on  vital  parts.  Bat  naval  offioera  oppose 
a  too  great  extension  in  either  of  these  directions ;  and  the  result  is  a 
compromise  which,  while  it  satisfies  neither  class,  may  yet  embody 
much  that  is  wise  in  the  views  of  both. 

The  first  English  battle-ships  were  purely  of  tbe  broadside  type. 
Large  rectangular  patches  of  rather  thin  (according  to  present  n€»ti(Mis) 
armor  covered  considerable  part  of  the  ship's  broadside  Thb  armor 
covered  the  water-line  or  the  guns'  crews,  or  both ;  bat,  it  should  be 
noted,  the  first  movement,  while  the  lessons  of  the  Gimean  War 
were  still  fresh,  was  in  the  direction  of  covering  both  guns  and  guns' 
crews.  In  1866,  the  Monarch,  the  first  turret  ship  built  in  Ei^;laiid, 
was  laid  down.  She  was  followed  by  the  Thunderer  and  Devastatkm 
in  1869,  and  the  Dreadnought  in  1870.  No  purely  broadskle  ship 
has  been  built  since  this  date.  The  Sultan,  ShannoUi  and  Alexandra, 
usually  classed  as  broadside  battle-ships,  were  laid  down  in  1873 ;  but 
in  their  tactical  features,  equal  all-round  fire  and  protectioo»  they 
approach  the  Monitor  type.  Then,  in  1874,  the  Ndson  and  North- 
ampton, also  classed  as  broadside  ships,  were  laid  down.  The  same 
remark  applies  to  them. 

The  difference  between  the  protection  of  Bridsh  and  French  ships 
may  be  broadly  stated  to  be  that,  whereas  the  latter  have  generally 
a  complete  water-line  belt,  with  the  mechanism  of  the  heavy  guns 
protected,  the  former  diminish  the  length  of  the  belt,  and  vpfiy  die 
weight  thus  saved  to  an  increase  in  thickness  of  the  part  of  die  belt 
remaining,  and  to  covering  the  crews  of  heavy  guns. 

The  French  battle-ship  is  distinctly  a  barbette  ship,  cainymg  her 
heavy  guns  high  above  the  water,  and  protected  throiq^hoat  the 
whole  water-line  by  an  armor  belt  This  type  appeared  as  eariy  as 
1867,  in  the  Alma  class ;  the  last  broadside  ships  being  the  Plrovcnoe 
class,  of  date  1863. 

Before  quitting  the  history  of  battle-ships,  I  wish  to  say  a  WQid  as 
to  the  introduction  of  underwater  protective  decks.  Vessds  whose 
official  classification  is  armored^  as  well  as  those  dassed  muarwmfwi^ 
often  have  these  decks.  The  latest  of  the  large  Italian  iraadads 
are  protected  throughout  their  water-line  by  a  protective  deck  three 
and  a  half  inches  thick ;  and  all  recent  English  battle-sh^ 
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protected  for  a  part  of  their  length.  The  French  adhere,  however, 
to  their  complete  belt  of  vertical  water-line  armor. 

The  underwater  deck  was  first  introduced  in  the  nine  English 
ships  of  the  Comus  class  (sometimes  called  the  C  class),  laid  down  in 
1876.  The  decks  in  these  vessels  are  only  one  and  a  half  inch  thick, 
and  cover  only  the  engines,  boilers  and  magazines.  Protective  decks 
were  of  slow  adoption,  and  are  not  much  used  in  the  French  navy. 
The  French  laid  down  the  fine  cruisers  of  the  La  Perouse  class  of 
2300  tons  in  1873-6,  without  an  ounce  of  protection,  except  gun 
shields;  the  Ar6thuse  and  Dubourdieu,  of  3400  tons,  in  1883,  also 
without  protection ;  and  only  when  we  come  to  the  Sfax,  Tage,  and 
Amiral  C^cile,  of  from  5000  to  7000  tons  displacement,  and  laid 
down  in  1883-5,  ^^  we  find  them  adopting  protective  decks.  As 
regards  the  use  of  underwater  decks  as  the  water-line  protection  in 
battle-ships,  it  has  been  already  remarked  that  the  French  refuse 
entirely  to  trust  to  it ;  that  the  Italians  have  frankly  adopted  it  in 
their  latest  and  most  powerful  vessels ;  and  that  the  English  use  it 
always  for  water-line  protection  at  the  ends  of  ships.  The  English 
used  it  first  in  the  Inflexible,  laid  down  in  1874. 

As  has  been  mentioned,  it  may  be  that  much  which  now  marks 
sharply  the  division  between  armored  and  unannored  vessels  will 
disappear — that,  in  short,  the  value  of  the  ratio 

Power  of  offense 
Power  of  defense* 

at  a  fixed  range,  will  be  approximately  the  same  for  vessels  of  all 
classes.  First  among  the  changes  which  may  bring  this  similarity 
about  is  the  adoption,  by  war-ships  of  nearly  every  class,  of  under- 
water protective  decks. 

The  history  of  the  development  of  unarmored  vessels  since  about 
the  year  1850  offers  little  of  interest  not  already  noticed.  The 
Wabash  class  of  ships — of  4700  tons  displacement — is  the  vanishing 
point  of  all  the  old  types.  She  was  a  frigate^  so-called,  and  the 
French  and  English  continued  to  build  iKittle-ships  on  two  decks  for 
years  after  her  appearance.  But  the  Wabash  was  a  batd<^4hip,  and 
would  unquestionably  have  fought  in  the  line  if  she  had  ever  been  in 
battle  on  the  high  seas.  Her  nearest  representatives  are  now  the 
so-called  armored  cruisers  ;  such  as  our  6600-ton  vessel  of  that  class, 
the  Aurora  class,  of  5000  tons,  in  England,  and  in  France,  the  Sbx 
and  Amiral  C^cile.  And,  it  may  occur  to  us,  are  not  these  perhaps 
the  future  batde-ships  ?  They  are  usually  armored  turret  or  barbette 
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ships,  of  rather  less  gun-power  and  protection  than  the  vessels  classed 
as  battle-ships,  and  with  more  speed  and  coal  endurance. 

But  although  the  old  type  of  frigate — the  eyes  of  the  fleet,  as 
Nelson  called  them — was  lost  in  the  Wabash,  it  was  not  lost  irrevo- 
cably. It  was  much  confused  by  the  redundancy  of  types  which 
sprung  up  during  our  Civil  War.  But  the  frigate  of  old  is  still 
extant,  in  vessels  of  from  1500  to  3000  tons  displacement;  like  our 
Atlanta  and  Boston,  and  the  Com  us,  Leander,  and  Mersey  classes  in 
England.  The  last  two  classes,  of  3700  and  3500  tons,  are  probably 
the  extreme  limit  to  which  the  frigate  class  should  be  pushed. 

Let  us  now,  while  occupied  with  this  subject,  inquire  what  military 
qualities  the  frigate  must  possess.  The  history  of  the  sail  period — a 
period  of  300  years,  prolific  in  great  maritime  wars — shows  that  they 
must  be  able  to  accompany  the  fleet ;  must,  indeed,  have  speed,  sea- 
keeping  and  sea-going  qualities  in  excess  of  those  of  the  battle-ships ; 
and  must  be  able  to  patrol  and  guard  trade  routes,  or  to  convoy 
along  them.  Their  power  of  ofiense  and  defense  must  be  made  sub- 
ordinate to  these  requisites.  As  regards  the  ratio  of  the  power  of 
their  offense  to  that  of  their  defense,  history  teaches  nothing  but  what 
common-sense  will  equally  assert — that  there  is  no  reason  why  this 
should  depart  widely  from  that  usual  in  battle-ships.  Frigates  and 
ships  of  the  line  fought  at  the  same  range  in  former  times ;  and 
frigates  did  not — never  did — attempt  to  fight  battle-ships ;  nor  did 
sloops  or  brigs  fight  frigates.  The  vessels  of  the  smaller  class,  if 
overhauled,  would  fire  a  gun  for  the  honor  of  the  flag  and  then  sur- 
render. 

Two  lo-inch  B.  L.  R.  have  lately  been  mounted  in  the  paper- 
sided  Esmeralda  (2920  tons.)  For  what?  We  are  told  that  it  is  so 
that  she  may  be  able  to  give  a  good  account  of  an  ironclad,  if  she 
encounters  one ;  and  Mr.  Brassey  says  less  pointedly,  in  his  Naval 
Annual  for  1886,  that  it  is  the  development  of  Mr.  Rennie*s  idea  of 
carrying  very  powerful  guns  in  small  and  swift  vessels.  The  Italians 
have  reproduced  some  of  the  tactical  features  of  the  Esmeralda  in 
Giovanni,  Vesuvio,  Etna,  Stromboli,  and  Fieramosca;  the  Japanese  in 
the  Naniwa-Kan  and  Takachi-Ho;  and  we  have  some  of  her  features 
— but  not  the  one  here  discussed,  of  very  heavy  unprotected  guns  on 
a  small  displacement — in  the  Charleston. 

The  unarmored  lo-inch  guns  of  the  Esmeralda  and  her  class,  and 
the  armored  guns  of  the  same  caliber  carried  by  other  ships,  cannot 
endure  together.     If  it  is  right  that  guns  of  this  caliber  should  go  to 
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sea  unprotected,  they  should  go  in  smaller  and  less  expensive  vessels 
than  the  Esmeralda.  In  the  sudden  stress  of  war  it  might  be  well 
to  build  quickly  five  or  six  small  vessels,  each  to  carry  a  lo-inch 
unprotected  gun ;  and  several  such  craft  might  overcome  an  iron- 
clad of  large  size.  But  there  can  be  no  equilibrium  of  type  as  long 
as  ID-inch  guns,  both  protected  and  unprotected,  are  at  sea.  It  may 
be,  as  some  contend,  that  armor  protection  will  be  disused;  and 
though  the  Esmeralda  may  contribute  to  this  end,  she  herself  will 
pass  away  when  that  end  is  reached. 

The  following  table  gives  the  weights  of  the  main  batteries  of  a 
number  of  unarmored  and  armored  ships  (the  weights  of  the  guns 
have  been  multiplied  by  two,  in  order  to  allow  approximately  for  the 
carriages).  The  Esmeralda,  it  is  curious  to  observe,  has  a  very 
slender  secondary  battery. 


Unarmored. 


Name. 

Esmeralda 

Nani-wa, 

Charleston 

Atlanta, 

Mersey, 

Canada, 

Rapid, 

Mariner, 


Displacement. 
2900 
3600 
3700 
3200 
3500 
2400 
1400 
1000 


Main  Battery. 

2  10"  and  6  6" 
2  10"  and  6  6" 
2  8"  and  6  6" 
2  8"  and  6  6" 
2  8"  and  10  6" 
10    6" 

2    6"  and  10  5" 
8    5" 


Weight. 
Tons. 

160 

172 

116 

116 

100 
60 
32 


U.  S.  Battle-Ship,  .  6300 

U.  S.  Arm.  Cruiser,  6700 

Aurora,      ....  5000 

Conqueror,     .     .     .  6200 

Warspite,       .     .     .  7400 

Anson, 10,000 

Trafalgar,  ....  12,000 


Armored, 

2  12"  and  6  6" 
4  10"  and  6  6" 
2  9.2"  and  106" 
2  12"  and  4  6" 
4  9.2"  and  6  6" 
4  13.5"  and  66" 
4  13.5"  and  8  5" 


240 
252 
184 
212 
204 

596 
568 


Per  cent  of 
Displacement 
in  Battery. 

5-5 
4.7 
3.1 
3.6 

4-5 
4.2 

4.3 
3.2 


3.8 

3.8 

3-7 

34 
2.8 

6.0 
4-7 


The  fraction  of  the  weights  of  these  ships  occupied  by  guns  and 
their  carriages  is  small — will  perhaps  be  surprisingly  so  to  many,  but 
all  recent  ships  are  much  the  same  in  this  respect  The  average  of 
the  eight  unarmored  ships  taken  is  4.1,  and  that  of  the  seven  armored 
ones  4.    Thus  we  may  say  that  no  settled  rule,  as  to  the  difference 
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of  weights  allowed  to  guns  in  armored  and  unarmored  vessels,  has 
been  discovered.  It  is  worth  while  to  obser\'e,  however,  that  there 
is  a  sensible  ditTerence  in  comparing  the  caliber  of  the  heaviest  g^ns 
carried  with  the  displacement,  as  between  the  Nani-wa  and  Charles- 
ton with  the  Esmeralda.  The  latter  vessel  has  excited  a  great  deal 
of  comment ;  but  the  other  two  ships  are  far  from  being  like  her  as 
to  their  main  batteries — the  matter  in  question  here. 

Besides  the  Wabash  class,  we  designed  and  built  in  this  country, 
at  about  the  same  time,  two  other  classes  of  vessels  which  were 
really  more  nearly  frigates — though  they  carried  their  guns  on  an 
uncovered  deck — than  were  the  Wabash  class.  I  refer  to  the  Hart- 
ford class,  of  3000  tons,  and  the  Iroquois  class,  of  1500  tons.  Then,  in 
the  fever  and  pressure  caused  by  the  Confederate  cruisers — a  feature 
of  war  by  no  means  new  or  original — were  built  several  classes 
of  vessels,  all  of  the  same  type — long  and  fast  broadside  wooden 
ships.  These  vessels  were  generally  called  commerce-destroyers, 
and  it  has  been  by  many  mistakenly  supposed  that  a  new  type  of 
war-ship  had  arisen.  But  in  truth  commerce-destroying  has  always 
formed  a  considerable  part  of  maritime  wars,  and  has  been  performed 
— or  prevtMiied — by  ships  of  the  type  of  the  old  frigates  and  sloops. 

These  fast  sea-going  ships  culminated  in  the  Wampanoag,  of  4500 
tons  and  18  knots  speed.  She  was  truly  a  wonderful  vessel,  though 
unfit  for  the  purpose  for  which  she  was  designed ;  and  the  impulse 
she  gave  to  the  development  of  sea  speed  was  immense  and  endures 
— perhaps  to  too  great  an  extent — at  the  present  day.  The  Wam- 
panoag — even  the  Piscataqua  and  Congress — types  of  less  radical 
dtnelopment,  have  ])assed  away.  The  English  built  the  Inconstant 
and  Raleigh  ;  but  the  type  of  a  very  long  and  fast  broadside  ship,  with 
no  protection,  never  took  root. 

It  soon  began  to  be  asserted — was  clearly  asserted  by  the  designs 
of  battle-ships  as  early  as  1S67 — that  war  ships  must  have  bow  fire  : 
and  the  ships  of  the  lighter  classes  followed  the  lead  immediately. 
There  have  been  no  ships  of  war,  except  in  types  designed  for  some 
special  purpose,  constructed  since  1S70  without  bow  fire ;  and  few 
without  stern  fire  also.  It  may  here  be  mentioned  that  the  English 
usually  get  keel  fire  by  sponsoning  out  the  side,  and  the  French  by 
recessing  the  side. 

As  regards  the  ratio  of  the  total  weight  of  bow  and  stern  to  beam 
fire  in  recent  types  of  vessels  which,  in  a  military  sense,  are  strictly 
frigates,  the  table  will  be  interesting : 
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Beam 

Beam 

Class. 

Displacement. 

Bow. 

Beam. 

Stern. 

bow* 

Stern* 

Atlanta, 

3200 

350 

800 

350 

2.3 

2.3 

Baltimore, 

4400 

700 

800 

700 

I.I 

I.I 

Newark, 

4100 

400 

600 

400 

1-5 

1.5 

Charleston. 

3700 

450 

800 

450 

1.8 

1.8 

Chicago, 

4500    . 

650 

900 

650 

1.4 

1.4 

Leander, 

3700 

200 

500 

200 

2.5 

2.5 

Comus, 

2400 

100 

700 

100 

7.0 

7.0 

Turquoise, 

2100 

100 

500 

100 

5-0 

5.0 

Ar^thuse, 

3400 

260 

980 

200 

3.8 

4.9 

D'Estaing, 

2400 

123 

493 

62 

4.0 

8.0 

Duguay-Trouin, 

3200 

495 

514 

390 

I.O 

1-3 

Iphigenie, 

3200 

198 

653 

198 

3-3 

3-3 

Esmeralda, 

3000 

400 

1040 

400 

2.6 

2.6 

Sophie, 

2200 

186 

327 

186 

1.8 

1.8 

Charlotte, 

3400 

224 

lOIO 

224 

4.5 

4-5 

Fieramosca, 

3700 

528 

1254 

528 

2.4 

2.4 

Giovanni  Bausan, 

3100 

528 

1254 

528 

2.4 

24 

Nani-wa, 

3600 

605 

1585 

605 

2.6 

2.6 

This  table  exhibits,  however,  such  a  diversity  of  practice  that  it  is 
doubtful  if  any  useful  rule  may  be  drawn  from  it.  The  majority  of 
battleships  lately  built  have  as  heavy  bow  as  beam  fire — or  nearly 
so — and  this  they  reach  by  carrying  a  few  very  heavy  guns,  so 
mounted  that  they  have  large  arcs  of  train.  Many  of  the  ships  in 
the  table  have  not  really  as  heavy  a  keel  fire  as  is  claimed  for  them. 
In  some  casfs  the  guns  which  can  train  in  the  keel-line  are  so  near 
to  each  other  that  the  crews  of  other  guns  will  be  much  endangered 
by  firing  them.     This  is  the  case  in  a  number  of  ships. 

There  is  a  remark  of  general  application  regarding  bow  and  stem 
fn  o  which  may  find  a  place  here :  this  fire,  to  be  heavy,  must  be 
concentrated  in  a  few  guns.  The  space  available  in  the  ends  of  a 
ship — never  more  than  one  third  or  one  fourth  of  that  available  on  the 
broadside — is  so  contracted,  that  it  is  impossible  to  put  a  given  weight 
of  guns  in  a  number  of  pieces.  In  the  list  of  ships  given,  those  with 
heaviest  bow  and  stern  fire,  in  relation  to  their  broadside  fire,  are 
the  Baltimore,  Newark,  Charleston,  Chicago,  and  Duguay-Trouin. 
These  gain  their  keel  fire  in  the  following  manner : 

i^altimore,  by  two  8-inch  guns  on  topgallant  forecastle  and  poop, 
and  two  6-inch  guns  on  main  deck ;  all  sponsoned  out  to  give  ked 
fire. 


■ 

■I 

I 
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Newark,  by  two  pairs  of  6-inch  guns,  all  on  main  deck ;  all  spon- 
soned  out. 

Charleston,  by  one  8-inch  gun  amidships,  and  a  pair  of  6-inch 
sponsoned  out ;  all  on  main  deck. 

Chicago,  by  a  pair  of  8-inch  guns  on  upper  deck,  and  a  pair  of  5-inch 
on  lower  deck  ;  all  sponsoned  out. 

Duguay-Trouin,  by  three  guns  of  19  cm.  mounted  on  the  fore- 
castle ;  a  pair  in  sponsons,  and  one  in  the  eyes  of  the  ship. 

None  of  these  ships,  it  may  be  obser\^ed,  mount  guns  in  turrets  or 
barbettes  in  pairs,  a  method  much  used  in  battle-ships.  The  advan- 
tages and  disadvantages  of  mounting  a  given  weight  in  one  or  two 
guns  in  a  turret  may  be  shortly  stated  as  follows :  the  two  lighter 
guns  will  require  rather  less  weight  of  armor  to  protect  them  by  the 
same  amount  as  the  large  gun ;  while,  the  total  weight  in  guns  being 
supposed  fixed,  the  caliber  of  the  smaller  guns  will  be  eight  tenths  of 
the  large  one.  Thus  we  shall  gain  some  weight  in  armor,  lose 
one  fifth  in  penetration,  and  gain  in  rapidity  of  fire — or  number  of 
hits — by  substituting  a  pair  of  guns  for  one  gun;  the  weight  being 
the  same. 

It  is  not  quite  in  the  line  of  the  argument  now  in  hand,  but  our 
attention  may  be  drawn  for  a  moment  to  a  peculiarity  of  the  class  of 
cruisers  lately  laid  down  in  this  country.    We  have  followed  our 
historical  policy  of  building  ships  larger  than  the  corresponding 
types  in  other  countries,  in  all  of  these.    The  Baltimore,  Newark, 
Chicago,  Cruisers  No.  4  and  5,  are  all  of  more  than  4000  tons  :  the 
Chicago  and  Baltimore  being  of  about  4500  tons,  while  the  Charles- 
ton is  of  3700  tons.     Vessels,  then,  of  about  4000  tons,  or  a  little 
above,  form  our  unarm ored  (so-called)  cruiser  class ;  while  the  cor- 
responding vessels  in  England  are  of  about  3500  tons  displacement 
and  less.     We  have  but  to  increase  the  Chicago's  tonnage  to  5000 — 
one  ninth  of  itself— to  reach  the  displacement  of  the  Aurora  class  in 
England  ;  ships  carrying  10  inches  of  compound  armor  on  a  water- 
line  belt  extending  two  fifths  of  their  length.     The  English  Mersey 
of  3500  tons,  and  the  Chicago  or  the  Baltimore,  are  classed  as  pro- 
tected cruisers;    their  protection  consisting  of  a  complete  under- 
water protective  deck;    and   though   we  may  conclude  that  the 
American  ship,  in  a  fight  between  these  ships  of  nominally  the  same 
rate,  might  win,  as  did  our  ships  in  181 2,  yet  we  must  not  forget 
that  as  between  the  Mersey  and    Baltimore — and   Baltimore  and 
Aurora,  there  is  not  much  difference  in  tonnage,  the  true  measure  of 
fighting  power. 
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The  way  of  measuring  the  weig^ht  of  battery  that  has  been 
adopted — adding  up  the  weights  of  all  the  projectiles  thrown — is  the 
one  generally  used ;  but  it  is  not  entirely  satisfactory,  because  it  does 
not  tell  us  whether  the  weight  is  in  few  or  many  projectiles.  It 
appears  to  be,  however,  the  only  way  short  of  a  complete  descrip- 
tion of  each  battery,  and  as  such  has  been  used.  There  can  be  little 
doubt  that  if  ships  are  to  carry  one  or  two  guns  of  heavier  caliber 
than  the  others  on  board,  these  guns  ought  to  be  mounted  in  the  bow 
and  stern  and  on  elevated  decks,  because  then  they  get  the  largest 
arcs  of  train.  It  is  by  no  means  uncommon  now  to  find  the  heavier 
guns  mounted  higher  from  the  water  than  the  lighter  ones — just  the 
contrary  of  the  practice  which  formerly  prevailed.  This  feature  will 
be  found,  for  example,  in  the  U.  S.  armored  battle-ship,  the  Chicago, 
and  the  Baltimore.  It  appears  to  me,  also,  that  the  place  for  an 
armor-piercing  gun  in  an  unarmored  ship  is  the  stern,  because,  if 
she  is  engaged  with  an  armored  vessel,  it  will  generally  be  in  chase. 

Our  gunboats  Nos.  i,  3,  and  4,  of  1700  tons,  and  even  gunboat 
No.  2  of  900  tons,  are  protected  cruisers,  and  would  be  classed  as 
such  in  England  or  France.  The  larger  class,  it  appears  to  me, 
would  be  most  useful  vessels  in  war  time — being  able,  as  they  are,  to 
perform  all  the  functions  of  war  except  fighting  in  the  line.  The 
contract  cost  of  gunboat  No.  i  is  $455,000,  while  that  of  the  Newark 
is  $1,248,000 — nearly  three  times  as  much.  While  of  course  the 
Newark  is  much  the  more  powerful  vessel,  yet  there  are  a  great 
many  duties  in  war  which  were  formerly  performed  by  frigates  that 
can  be  as  well  done  by  the  smaller  vessel  as  by  the  Newark.  The 
Newark  carries  twelve  6-inch  guns,  and  three  gunboats  like  No.  i 
would  carry  eighteen  of  the  same  caliber;  the  protective  deck  of  the 
gunboats  being  complete  and  three-eighths  inch  thick,  their  defense 
is  of  only  one  eighth  the  power  of  the  Newark's. 

The  table  below  will  give  a  comparison  of  the  powers  of  the 
Newark  against  three  of  Gunboat  No.  i. 

Displacement.  Cost.  Speed.      Battery.  Protection. 

Newark,.     .     .     .     4083        $1,248,000       18        126"         2"  to  3" 
Three  gunboats,    .     5100        $1,365,000       16       18  6"        I" 

Our  gunboats,  it  may  be  observed  finaUy,  approach  very  closely 
in  tactical  features  the  Scout,  Archer,  and  Condor  types  of  England 
and  France.    They  will  have  eight  torpedo-ejectors. 

Besides  the  vessels  which  may  be  said  to  have  taken  the  place 
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of  the  frigates  and  sloops  of  old,  there  are  the  smaller  and  more 
irregular  classes  of  vessels ;  including,  at  the  present  time,  torpedo, 
gun,  and  dispatch  vessels  and  boats.  Among  these  are  the  Alacrity 
and  Surprise,  in  England,  and  the  Archer,  Scout,  and  Grasshopper 
classes;  in  France,  the  Condor  and  Bombe  classes;  in  our  own 
country,  the  dynamite  vessel ;  and  in  France  and  England  a  large 
number  of  small  gunboats  of  various  types,  such  as  the  English 
Staunch. 

The  Alacrity  and  Surprise  are  usually  classed  as  dispatch  vessels. 

They  are  of  1400  tons  displacement,  have  a  speed  of  17  knots,  coal 

endurance  of  6500  knots,  and  carry  four  5-inch  rifles  and  a  secondary 

j  battery.     They  have  complete  protective  decks  three-eighths  inch 

'  5  thick.     These  vessels  are  about  the  tonnage  of  our  gunboats  Nos.  i, 

3,  and  4,  and  of  the  Dolphin ;  but  are  superior  to  the  Dolphin  in  all 
military  qualities. 

The  Scout  and  Fearless  are  torpedo  cruisers,  a  class  of  vessels 
which  are  intended  to  accompany  the  battle-shijjs  anywhere,  and  to 
aid  them  in  engagements  when  possible.  They  are  of  1430  tons,  have 
a  partial  protective  deck  three-eighths  inch  thick,  carry  four  5-inch  rifles, 
and  are  supplied  with  eleven  torpedo-tubes  which  are  worked  behind 
light  protection. 

There  can  be  no  doubt  that  this  class  of  "enlarged  torpedo  boats/' 
as  these  vessels  have  been  called,  has  obtained  a  considerable  measure 
of  approval ;  for  the  English,  a  year  after  laying  down  the  Scout, 
laid  down  the  six  ships  of  the  Archer  class — vessels  of  1600  tons,  of 
very  similar  tactical  features.  But  here,  as  so  often  in  our  study  of 
the  development  of  types,  we  find  a  slight  recoil  from  a  position  lately 
maintained — the  evidence  of  the  continual  motion  to  and  fro  of 
opinion  regarding  the  features  of  naval  war.  The  Scout  puts  her 
trust  in  eleven  torpedo-ejectors,  a  partial  three-eighths  inch  deck,  and 
four  5-inch  guns;  the  Archer,  on  a  slightly  greater  displacement,  has 
only  eight  ejectors,  a  complete  three-eighths  inch  deck,  and  six 
6-inch  guns.  In  1885  the  French  laid  down  the  four  torpedo 
cruisers  of  the  Condor  class.  These  are  of  1300  tons,  and  carry  five 
torpedo-ejectors  and  five  lo-centimeter  guns.  They  are  protected 
throughout  their  length  by  an  underwater  deck  which  varies  from  1.5 
inch  to  2  inches  in  thickness. 

The  English  Grasshopper  class  and  the  French  Bombe  are  classed  as 
torpedo  hunters.  They  are  small  vessels,  of  high  speed  and  light 
draft,  so  that  torpedoes    may  pass  under  them ;  and  are   usually 
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armed  with  a  j^un  of  4-inch  or  5-inch  caliber,  and  several  R.  F.  guns. 
These  vessels  are  intended  to  accompany  the  fleet,  but  perhaps  not 
to  great  distances.  Our  dynamite  vessel,  now  constructing,  has 
attracted  a  great  deal  of  attention,  and  doubtless  will  fill  an  important 
special  place  in  war.  She  will  not,  however,  contend  with  other  vessels 
of  similar  type  on  the  ocean,  and  is  not,  therefore,  destined  to  become 
a  type  of  cruiser. 

The  French  and  English  have  large  numbers  of  gunboats  carrying 
one  or  two  guns  of  calibers  from  five  inches  to  ten  inches.  The 
English  gunboats  of  the  Staunch  type,  for  example,  are  of  from  180  to 
250  tons  displacement,  and  carry  one  heavy  gun  so  mounted  that 
it  can  be  lowered  below  the  deck  when  at  sea.  The  impossibility  of 
giving  such  small  vessels  eff*ective  protection  is  probably  the  reason 
why  they  are  not  favorably  regarded ;  and  the  attempt  to  build  them 
in  place  of  large  ironclads,  which  has  sometimes  been  advocated, 
seems  now  to  be  finally  abandoned. 

We  have  finally  to  sum  up  our  review  of  the  history  of  the  types  of 
war-ships,  and  to  endeavor  to  draw  conclusions  as  to  naval  tactics 
from  it.  Nothing  has  so  much  struck  me,  in  my  reading  and  study 
of  this  subject,  as  the  similarity  of  the  broader  features  of  naval  war- 
fare in  all  time.  The  sea-captains  of  the  period  of  sails  had  but  one 
principal  weapon  to  use — the  gun.  We  now  have  three,  and  naval 
tactics  have  been  greatly  altered  by  the  change ;  but,  at  the  same 
time,  the  purposes,  aims  and  objects  of  naval  warfare  have  changed 
so  little  that  many  of  the  broader  tactical  features  which  are  now 
required  in  classes  of  ships  were  required  formerly  also. 

We  recognize  all  through  the  seventeenth,  eighteenth,  and  first 
part  of  the  nineteenth  century  three  main  classes  of  war-ships  :  ships 
of  the  line,  frigates,  and  sloops  and  brigs.  The  oflice  of  the  first  class 
was  to  contend  with  similar  ships  of  other  navies.  It  appears  that  we 
are  warranted  in  concluding  that  their  size  was  determined  by  this 
test — that  they  were  as  large  as  the  actual  state  of  the  shipbuilding 
art  would  permit ;  and.  though  their  power  of  oflense  was  consider- 
ably in  excess  of  that  of  frigates,  yet  the  ratio  of  their  offense  to 
defense  did  not  differ  very  widely  from  that  existing  in  frigates. 
Finally,  as  an  off-set  to  their  great  fighting  power,  they  lost  in  mobility ; 
they  were  less  weatherly  than  frigates,  and  consequently  could  not  gain 
or  maintain  a  position  as  well ;  and  also,  from  their  greater  draft, 
were  unable,  in  some  cases,  to  go  where  lighter  vessels  went  safely. 
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The  sailing  ship-of-the-line  was  then  made  as  large  as  possible,  and 
possessed  many  military  qualities  in  a  lower  degree  than  fri^tes,  or 
even  sloops  and  brigs.  The  only  reason  they  were  built  was  that 
they  were  the  most  powerful  fighting  ships  which  could  be  made,  and 
because  other  nations  possessed  them.  They  were,  however,  fit  for 
nothing  but  to  contend  with  each  other,  and  occasionally  with  forts 
on  shore. 

The  frigates  were  swifter  and  more  truly  sea-going  than  the  ships 
of  the  line.  In  a  pecuniary  sense  they  were  a  better  investment  of 
a  nation's  money  than  the  liners ;  but,  for  all  that,  they  were  not  able 
to  displace  these  latter.  Their  office  was,  in  fleet  operations,  to  see 
and  feel  for  the  heavy  liners,  and,  in  some  cases,  to  provision  and 
water  them.  They  also  performed  important  work  in  the  way  of 
patrolling  trade  routes,  convoying,  and  destroying  the  enemy's  com- 
merce. Frigates  were  everywhere  useful,  and  service  in  them  was 
always  popular,  so  that  a  large  part  of  the  money  expended  on 
navies  was  put  in  them. 

The  sloops  and  brigs  as  a  rule  performed  little  work  in  connection 
with  fleets.  Many  of  them  were  too  small  to  accompany  the  heavy 
ships  in  all  weathers ;  and  they  were  never  as  well  able  to  tow  a  dis- 
abled liner,  or  take  possession  of  a  subdued  enemy's  vessel,  as  were 
the  frigates.  In  destroying  enemy's  commerce,  these  small  vessels 
were  as  useful  as  frigates,  however ;  except  of  course  that  they  were 
in  great  danger  of  capture  if  they  fell  in  with  a  heavy  ship  of  the 
enemy.  The  brigs  and  sloops  were  the  corsairs,  the  guerillas,  of 
naval  warfare. 

It  might  have  at  first  appeared  to  the  preparers  of  naval  estimates 
and  to  the  designers  of  war-ships,  that  naval  warfare  might  with 
advantage  be  made  a  war  upon  commerce  alone — a  war  carried  on 
by  numerous  Alabamas — and  that,  therefore,  there  was  no  use  in 
building  ships  of  the  line.  This  view,  it  would  appear,  might  very 
reasonably  have  been  taken  by  the  enemies  of  countries  strategically 
situated  as  Spain,  Holland,  and  England  successively  have  been — 
the  mother  country,  united  by  long  and  rich  arteries  of  commerce 
with  her  distant  colonies. 

But  history  positively  stamps  this  policy  as  false.  Never  has  a 
powerful  impression  been  created  in  war  by  mere  commerce- 
destroying — by  the  capture  and  destruction  of  ships.  The  effect 
upon  the  enemy  of  destroying  his  merchant  ships  has  always  been 
to  cause  him  to  put  forth  greater  effort ;  to  build  fleets  of  powerful 


AS   DISCOVERABLE    FROM   TYPE   WAR-SHIPS.  693 

war-ships  that,  he  hopes,  may  destroy  the  thing  which  is  annoying 
him.  The  control  of  the  sea  Jias,  again  and  again,  powerfully  con- 
tributed in  deciding  great  wars  and  the  fate  of  nations :  as  in  our 
Revolutionary  and  Civil  Wars,  not  to  go  outside  our  own  history. 
But  this  control  has  been,  and  must  always  be,  decided  by  battle- 
ships, by  war-ships  which,  when  united  in  fleets,  can  overcome 
the  enemy's  fleets.  The  maritime  power  of  Spain  was  thrown  down 
by  the  destruction  of  the  Armada,  and  not  by  the  previous  exploits — 
brilliant  and  stirring  as  they  were — of  Drake,  Richard  Grenville, 
Hawkins,  and  others  of  the  splendid  galaxy  of  seamen  of  the  Eliza- 
bethan era.  Blake's  fleet  victories  over  the  Dutch,and  not  the  capture 
of  single  Dutch  ships,  gave  England  the  carrying  trade  of  the  world. 
Hawke,  when  he  destroyed  the  French  fleet  in  Quiberon  Bay,  saved 
England  from  an  invasion ;  Nelson  again,  by  his  sleepless  watch  of 
the  French  fleet,  and  by  his  brilliant  victories  at  the  Nile  and  Tra- 
falgar, twice  overthrew  the  strategic  combinations  of  far-reaching 
importance  of  Buonaparte.  In  our  own  country,  the  command  of 
the  sea  about  our  coast,  held  towards  the  close  of  the  Revolution  by 
the  French  fleet,  contributed  most  materially  to  the  happy  issue  of 
the  war ;  the  victories  of  M'Donough's  and  Perry's  fleets  on  the  lakes 
greatly  influenced  the  conduct  and  consequences  of  the  War  of  181 2  ; 
and  Farragut,  when  he  passed  up  the  Mississippi,  struck  a  heavy 
blow  at  the  power  of  the  Confederacy. 

And  yet,  in  this  country,  we  talk  of  not  building  battle-ships.  As 
well  provide  an  army  to  consist  of  isolated  companies,  whose  organi- 
zation and  drill  contemplate  no  union  of  more  than  two  or  three 
companies,  upon  extraordinary  occasions.  Our  frigate  and  sloop 
victories  in  18 12,  the  victory  of  the  Kearsarge  over  the  Alabama, 
were  soothing  to  the  national  pride  and  beneficial  to  the  cause  of  the 
navy ;  but  they  contributed  in  no  material  degree  to  the  result  of  the 
wars  in  progress.  It  may  be  that  the  battle-ship  now  adopted  in 
Europe  and  elsewhere  is  tactically  unsound  ;  but,  if  this  is  so,  let  us 
find  the  true  type,  and  not  put  our  faith  in  frigates.  It  is  unworthy  of  a 
great  nation  like  ours  to  contemplate  privateering  warfare  alone — 
a  war  of  guerillas. 

Yet  this  is  certainly  what  some  of  us  do  contemplate ;  at  least  as 
far  as  oflensive  naval  operations  go.  It  may  be  that  the  Government 
will  be  strong  enough  to  induce  the  nation  to  accept  a  war  policy  to 
consist  in  shutting  ourselves  up  within  our  shores,  submitting  to  the 
insult  of  our  ports  in  some  cases,  and  repelling  these  with  torpedoes 
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and  ^uns  mounted  in  tugs  and  other  river  craft  in  others.  But  this 
I  doubt.  And  what  can  we  do  in  the  way  of  maritime  operations, 
against  even  nations  whose  wealth  and  power  are  insignificant  as 
compared  with  our  own  ?  You  cannot  send  a  regiment  of  men  to 
march  through  a  country  held  by  armies.  A  naval  policy  which 
builds  no  battle-ships  does  not  contemplate  war,  but  privateerism. 

Our  geographical  position,  as  regards  any  war  whatever,  except 
one  with  Canada  or  Mexico,  resembles  exactly  that  of  England. 
Whether  it  were  a  war  for  national  existence,  waged  against  a  com- 
bination of  powerful  European  nations,  such  as  might  have  occurred 
in  the  Civil  War  ;  or  a  petty  war,  arising  from  some  trifling  dispute, 
fanned  into  war  by  injudicious  diplomacy,  it  must  be  maritime.  The 
control  of  the  sea  will  be  the  supreme  question.  We  have  one 
advantage  over  England,  it  is  true,  but  even  this  ceases  to  have 
effect  if  it  be  true,  as  I  have  said,  that  the  control  of  the  sea  is  the 
question  of  most  moment :  I  refer,  of  course,  to  the  question  of  the 
food  supply  of  England,  and  to  our  own  independence  in  this 
respect.  The  United  States,  however,  will  never  consent  to  be  shut 
up  within  its  borders  in  case  of  war ;  and  bitterly  we  shall  repent  our 
short-sightedness,  and  loud  will  be  the  abuse  of  the  Navy,  when  it  is 
found  that  our  large  steel  cruisers,  upon  which  so  much  national 
interest  has  been  centered,  are  powerless  to  drive  the  enemy  from 
our  doors. 

A  hiittle-ship,  then,  is  as  large  a  ship  as  can  be  built,  and  conveni- 
ently and  safely  be  navigated  and  fought.  A  frigate — to  generalize 
this  term — is  a  smaller  vessel,  which,  in  fleet  operations,  accompanies 
the  liners,  and  sees  and  feels  for  them.  Frigates  also  perform  many 
minor  and  very  necessary  duties.  The  sloops — to  generalize  this  term 
also — are  sea-q;oing  cralt  smaller  than  frigates,  whose  functions  are 
more  piirt-ly  eonnnerce-destroying  and  protecting  than  frigates.  We 
oper.ite.  in  naval  warfare,  f»)r  the  control  of  the  sea,  which  the  enemy 
tries  to  hold  by  his  battle-ships,  while  his  own  and  foreign  merchant 
sh:[)s  sui)ply  him  with  every  necessity.  We  strive,  by  bringing  his 
tlcrts  <»r  battle-ships  into  pitched  battles  with  our  own,  to  destroy  the 
true  '^uardian  of  his  sea  power.  Our  sloops,  meanwhile,  operate  on 
the  merchant  ships  goint;  to  his  ports,  and  evade  the  battle-ships, 
whose  attention  is  necessarily  engaged  by  our  fleet.  Our  frigates 
staiul  i;etween  these  two  classes,  and  help  each  as  they  can. 

Snrh  a  view  of  naval  warfare  may  perhaps  be  accepted  as  a  general 
one.  ajjplicable  to  any  age  or  combination  of  weapons.     Or,  if  the 
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precise  scheme  here  drawn  up  is  erroneous,  there  yet  is  a  general 
view,  of  the  nature  here  sketched  out. 

Such  a  view  will,  by  discovering  from  the  history  of  wars  the 
objects  of  navies,  in  some  measure  help  us  to  decide  on  the  principal 
characteristics  of  the  various  classes,  as  preliminary  to  fixing  upon 
the  installation  of  weapons.  The  type  battle-ship  already  men- 
tioned, of  about  6500  tons  displacement,  comes  within  the  definition 
of  what  a  battle-ship  should  be — as  large  as  convenient.  We  have, 
in  our  country,  special  reasons  for  limiting  the  draft  of  ships  to  not 
more  than  twenty-two  feet  at  the  outside ;  and  it  will  be  hard  to 
build  a  ship  of  6500  tons  or  more  with  less  draft.  This  ship  should 
carry  probably  guns  of  about  12-inch  caliber,  and,  to  narrow  the 
matter  down  still  more,  two  such  guns  might  be  mounted  in  a  turret 
armored  with  ten  inches  or  twelve  inches  of  steel ;  and  the  ship  might 
carry  in  addition  a  battery  of  numerous  6-inch  or  5-inch  guns.  These 
should  be  protected  by  stout  steel  shields,  of  such  form  as  to  give 
efficient  protection. 

The  frigate  should  be  of  about  3500  tons  displacement.  The  ratio 
between  the  offense  and  defense  in  these  ships  should  approach  that 
existing  in  battle-ships.  This,  it  may  be  observed,  is  the  direct  con- 
trary of  the  rule  of  practice  now  adopted  ;  for  no  vessels  of  3500  tons 
are  armored,  but  2iX^ protected — to  use  the  phraseology  now  current; 
and  in  all  protected  ships  the  offense  exceeds  the  defense  far  more 
than  in  armored  ships.  This  will  require  frigates — or  "  second  or 
third  diss  protected  cruisers,"  as  they  are  frequently  called — to  be 
better  protected,  and  their  guns  to  be  lighter  than  now.  The  pro- 
tection to  the  ship  herself  may  be  in  the  way  either  of  a  vertical 
armor  belt  at  the  water-line,  or  by  a  protective  deck.  The  guns  and 
guns'-crews  must  also  be  protected  better  than  they  are  now,  as  a 
rule.  Armor  three  inches  or  four  inches  thick,  and  so  disposed  as  to 
receive  blows  in  a  glancing  direction,  will  give  protection  in  many 
cases,  and  should  be  applied  athwartships  and  wherever  necessary 
on  the  beam. 

To  decide  upon  the  offensive  and  defensive  arrangements  of  a 
frigate,  if  we  admit  a  certain  ratio  of  power  between  these,  it  is  suffi- 
cient to  decide  upon  their  guns.  These  probably  should  be  of  about 
5-inch  caliber.  Guns  of  5-inch  caliber,  though  usually  not  dangerous 
to  the  supposed  battle-ship,  would  yet  be  so  if  she  were  disabled,  and 
if  the  range  were  very  short.  If  one  or  two  heavy  guns  in  addition 
to  the  battery  of  5-inch  guns  were  desired,  they  should  be  of  full 
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9-inch  bore.  My  view  of  large  guns  in  small  ships  is,  however,  that 
they  will  be  useful  only  in  the  irregular  operations  of  war — bombard- 
ments, the  capture  of  disabled  ships  of  higher  rates,  etc.  The  rule 
will  be  in  the  future,  as  in  the  past,  that  vessels  will  contend  with 
their  likes  ;  and  of  two  frigates  of  3500  tons,  one  carrying  two  9-inch 
guns,  and  the  other  an  equal  weight  in  twelve  5-inch  guns,  the  latter 
has  certainly  the  best  chance  of  winning. 

The  sloop  type-ship  should  be  of  about  1500  tons  displacement, 
and  their  batteries  would  be  mostly  of  guns  of  about  4-inch  caliber. 
Here,  too,  my  view  is  that  present  types  lack  in  defensive  arrange- 
ments. The  I -inch  protective  deck  of  our  gunboats  and  of  the  class 
of  the  English  Archer  will  hardly  throw  off  a  3-pounder  R.  F.  gun 
when  the  range  is  short ;  and  yet  the  two  classes  named  are  the  best 
protected  in  the  world  for  their  tonnage. 

The  scheme  presented  of  a  convenient  classification  of  war-ships 
is,  of  course,  open  to  criticism  in  all  respects  ;  and  perhaps  the  best 
result  which  can  flow  from  its  presentation  is  the  realization  of  the 
necessity  for  a  comprehensive  plan.  The  growth  of  a  type  of  war- 
ship is  an  extraordinary  and  most  complex  study,  and  all  that  any 
individual  can  do  to  fix  or  control  it  is  infinitesimal  in  amount 

The  scheme  presented  lays  down,  from  a  study  of  naval  wars  and 
of  present  needs,  the  three  classes  of  battle-ships,  frigates,  and  sloops. 
Tlie  first  we  make  as  big  as  is  safe  and  convenient ;  their  office  is  to 
fight  similar  ships.  The  third  must  be  fast  sea-going  vessels  of  high 
coal  endurance ;  their  office  is  to  stop  the  enemy's  commerce  and 
protect  our  own ;  incidentally  they  fight  vessels  of  their  own  class 
and  run  away  from  larger  ones.  The  second — the  frigates — are 
intermediate  in  every  respect ;  their  first  duty  is  to  accompany  and 
help  the  fleet  of  battle-ships ;  incidentally  they  perform  all  the  duties 
laid  down  for  sloops.  We  may  arrange  the  three  classes  in  a  table 
as  follows: 

Displacement.  Heaviest  Gun.  Heaviest  Armor. 

Baitle-ships,      .     .     .     6500  12  inches.  12  inches. 

I^rio^atfS,       ....     3500  9      '*  6 

Sloops 1500  6      "  4 


Now,  what  does  our  examination  of  the  types  of  ships  teach  us  of 
naval  tactics — the  tactics  of  sea-battles  ?  In  the  first  place,  will  the 
tactics  of  battle-ships,  frigates,  and  sloops,  whether  in  single  combat 
or  fleet  actions,  diflTer?  If  the  tactical  features  of  these  classes  differ 
as  much  as  they  now  do,  their  tactics  must  differ;  but  if  their  tactical 
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features  will  be  the  same,  their  tactics  will  be  the  same,  as  in  former 
times  they  were  the  same.  That  the  frigates  and  sloops  shall 
approach  the  battle-ships  in  tactical  features,  it  is  necessary  that 
their  armor  shall  increase,  and  that  they  shall  carry  a  heavy  gun 
with  a  large  arc  of  train ;  a  feature  now  found  in  many  frigates,  as  the 
Charleston,  Baltimore,  Atlanta,  Chicago,  Mersey  class,  and  nearly 
all  French  cruisers. 

If,  then,  the  tactical  features  of  war-ships  of  all  classes  are  approach- 
ing similarity — the  differences  being  even  now  more  apparent  than 
real — the  fighting  tactics  of  all,  whether  engaged  singly  or  in  fleets, 
will  be  the  same.  If  the  guns  of  ships  are  so  installed  that  they  have 
equal  all-round  fire,  they  have  no  preference  for  one  angle  of  present- 
ment more  than  another.  The  line  of  bearing  in  fleet  formations 
may  then,  so  far  as  the  question  of  bringing  the  guns  to  bear  is  con- 
cerned, have  any  direction  .whatever  with  resi>ect  to  the  direction  in 
which  the  enemy  is  seen.  The  defensive  arrangements  of  ships — 
the  ratio  of  their  offense  to  defense  on  various  presentments — will 
control  the  range.  If  these  defensive  powers  approach  equality  in  all 
directions,  as  it  appears  to  me  logical  that  they  must,  if  the  powers 
of  offense  are  equal  all  round,  then  the  gun  lays  down  no  tactical 
rule  whatever,  except  that  it  prefers  that  the  range  should  have  a 
certain  value.  The  Monitors — to  which  type  the  battle-ships  of  all 
nations  now  approach  in  tactical  features — laid  down  nothing  as  to 
the  angle  of  presentment.  In  a  purely  gunnery  duel  between  two  of 
them,  the  only  datum  we  need  know,  for  a  complete  understanding 
of  the  contest,  is  the  range. 

A  word  may  be  said  finally  in  defense  of  the  use  of  the  old  words 
frigate  and  sloop,  instead  of  some  of  the  infinity  of  new  names  which  have 
been  invented  to  designate  vessels  whose  functions  would  be  the  same 
as  those  classes.  These  new  names  are  intended  usually  to  convey 
something  as  to  the  tactical  features  of  a  ship — to  indicate  in  some 
degree  how  thick  her  armor  is,  and  how  it  is  dispK>sed ;  and  to  show 
whether  her  powers  of  offense  are  lodged  principally  in  gun,  ram,  or 
torpedo.  But,  as  already  stated,  the  existing  differences  in  these 
respects,  except  in  the  matter  of  armor,  are  small,  and  they  are  grow- 
ing still  smaller ;  in  other  words,  the  sloop  of  the  future  may  be  very 
nearly  produced  by  a  parallel  contraction  in  all  respects  of  the  battle- 
ship. 

As  to  the  strain  put  upon  the  old  meaning  of  the  words  sloop  and 
frigate — the  meaning  with  which  we  are  familiar — it  is  not  very  great ; 
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not  greater  than  the  changes  of  meaning  they  underwent  before  reach- 
ing the  one  we  know.  It  does  not  seem  possible  to  discover  how  the 
term  sloop  came  to  be  applied  to  a  ship-rigged  war-vessel  carrying 
guns  on  one  uncovered  deck,  though  James  has  something  to  say 
: :  ji  regarding  the  origin  of  the  term.    The  word  frigate  passed  through 

a  variety  of  very  different  meanings,  to  be  applied  finally  to  a  ship- 
rigged  war-vessel  carrying  her  guns  on  one  covered  deck.   The  old 


ij*'  word  ship-of-the-line  we  have  changed  to  battle-ship ;  a  good  term,  and 

one  firmly  lodged  in  naval  terminology.  This  word  alone,  among 
those  formerly  used  to  designate  different  classes  of  war-ships,  has  a 
distinctly  military  origin.  This  is  probably  due  to  the  fact  that,  of 
these  classes,  the  ship  of  the  line  alone  had  a  distinctly  military 
origin  and  purpose. 
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A  STUDY  ON  FIGHTING  SHIPS,  BY  K  .  .  . 

Translated  from  the  French  ("  Lc  Yacht ")  by  Professor  Julbs  Lrkoux,  U.  S.  Naval  Academy. 

The  late  controversy  between  distinguished  officers  of  the  service 
has  given  the  naval  question  great  prominence  in  France.  This 
interest  is,  besides,  increased  by  the  disquieting  rumors  incessantly 
arising  in  Europe.  Should  war  be  declared  to-morrow,  our  fleet,  say 
many  officers,  would  be  ready  to  cope  with  that  of  any  nation;  while 
others,  less  sanguine,  pretend  that  our  maU^riel  is  not  in  keeping  with 
the  kind  of  naval  warfare  likely  to  be  waged  now-a-days,  and  even 
say  that  many  ships  in  our  ports  could  only  be  gotten  ready  after 
Vm^  delays.  We  have  here  to  deal  with  such  a  complicated  sub- 
ject that  we  can  easily  conceive  of  a  diversity  of  opinion  among  the 
officers,  and  even  in  the  mind  of  the  Board  of  Admiralty.  The 
problem,  we  say,  is  complex.  Naval  operations  differ  entirely  from 
army  ()j)erations.  We  are  reduced  to  conjectures  in  regard  to  future 
events,  fur  no  fixed  theory  has  so  far  been  established  by  experience. 
There  is  no  naval  war  that  could  enlighten  us  by  its  examples.  The 
battle  of  Lissa  is  far  too  obsolete.  China,  whom  we  had  to  chas- 
tise lately,  can  in  no  manner  be  compared  either  to  England,  Ger- 
many, or  Italy ;  nor  does  the  Turco-Russian  conflict  disclose  any 
instructive  past  in  sea  matters ;  and  to  seek  in  the  struggle  between 
Cliili  and  Peru  for  any  useful  hints,  in  view  of  a  European  war,  is  out 
ot  the  cjuestion. 

What  is  then  more  natural  than  to  find  adherents  to  several  adverse 
theories,  and  all  equally  convinced  ? 

We  regret  to  state  that  we  do  not  think  our  materiel  is  up  to  the 
rciiuirements  of  the  wars  of  the  future.  Besides,  the  number  of  pow- 
erhil  ships  ready,  in  a  single  day,  to  fall  into  line  is  too  small,  and, 
owing  to  the  complicated  nature  of  our  armored  vessels,  at  the 
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moment  of  putting  out  to. sea  some  sudden  hitch  is  bound  to  occur 
i^l  to  cause  delay.     It  is  not  making  too  bold  an  assertion  to  say  that  no 

[y  vessel  is  ready  that  has  not  been  in  commission  for  some  time.     The 

most  regrettable  part  of  it  is  that  no  effort  is  made  to  find  a  remedy 
and  enter  upon  a  new  course.  For  the  very  reason  that  doubt  assails 
the  minds  of  many  concerning  the  type  of  ship  to  be  adopted,  exper- 
iments should  be  multiplied  in  seeking  a  solution  of  the  problem. 

What  do  we  possess  to-day  in  the  shape  of  fighting  elements? 
Armored  battle-ships?  Italy  has  built  colossal  ones,  and  so  has 
England  for  that  matter.  Guided  by  better  counsel,  we  refi-ained 
from  following  the  latter  nations  in  their  progressive  tendencies ; 
nevertheless,  we  have  enormous  masses,  weighted  down  with  all  the 
modern  machinery,  all  the  modern  improvements.  Do  these  exces- 
sively large  and  costly  vessels  really  possess  advantages  so  very 
numerous  as  to  justify  their  existence  ? 

More  or  less  invulnerable  at  their  water-lines,  are  they  not  liable  to 
be  hit  below  by  a  ram  or  torpedo,  the  same  as  any  ordinary  cruiser? 
And  will  not  the  same  agent  equally  send  to  the  bottom  two  vessels, 
of  which  one  may  be  ten  times  more  important  and  expensive  than 
the  other  ?  These  ponderous  ships,  intended  to  crush  the  enemy's 
fleet,  will  find  themselves  confronted  with  terrible  foes.  Since  a 
single  blow  from  ram  or  torpedo  will  suffice  to  cause  their  total 
destruction,  may  not  that  blow  be  struck  in  battle  without  any  pos- 
sibility of  averting  it  ?  I  will  venture  further  and  ask,  Will  it  not  be 
a  mere  stroke  of  luck,  good  or  bad,  according  to  circumstances,  that 
will  permit  the  adversary  to  strike  a  mortal  blow?  Will  not  the 
unexpected  have  a  large  share  in  the  struggle  between  two  otherwise 
equal  naval  forces,  and  will  not  that  terrible  hazard,  acting  as  an 
ominous  menace  to  the  destruction  of  these  powerful  units  we  rely 
upon  now-a-days,  be  the  cause  of  an  irremediable  disaster  ? 

What,  then,  will  be  the  nature  of  the  struggle  between  two  oppos- 
ing squadrons?  When  two  hostile  fleets  bent  on  fighting  con- 
front each  other,  in  most  cases  the  engagement  will  be  a  hand-to- 
hand  combat.  Ships  of  the  latest  designs  are  generally  armed  with 
powerful  bow-chasers ;  all  will  find  an  advantage  in  bearing  down 
upon  the  enemy  end-on,  in  order  not  only  to  present  the  least  sur- 
face target  to  his  fire,  but  also  to  protect  their  water-lines  against  the 
dangerous  effects  of  his  projectiles. 

In  fact,  a  shot  directed  against  the  bow  can  only  hit  the  armor  in 
a  point  of  the  receding  line  of  the  ram  at  an  angle  such  that  very 
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often  it  will  glance  off,  or  at  any  rate  its  penetration  will  be  greatly 
lessened.  Hence  two  squadrons  standing  within  firing  distance  will 
rush  upon  one  another  with  a  speed  that,  as  is  now  generally 
admitted,  would  be  equal  to  twelve  miles  an  hour,  or  twelve  meters 
per  second.  This  will  be  indeed  a  momentous  hour  when  two  pow- 
erful hosts,  within  a  mile  apart,  are  about  to  close  in  a  death  struggle. 
Suppose  one  vessel  wishes  to  elude  another's  attack,  what  will 
her  captain  do  ?  Will  he  put  about  while  he  has  just  yet  time  to 
perform  his  turning  manoeuvre?  Certainly  not ;  for  he  would  thus 
expose  his  broadside,  at  a  fair  firing  distance,  to  the  enemy,  and  by 
running  away,  uncover  his  rudder  and  screw,  for  a  more  or  less  brief 
space,  to  be  finally  forced  once  more  to  present  his  broadside  in 
order  to  escape  from  this  the  worst  of  all  situations.  On  the  other 
hand,  he  will  not  steer  a  course  perpendicular  to  the  first;  his 
enemy  would  equally  possess  the  best  advantage  in  bearing  down 
upon  him.  He  will  then  simply  sheer  off  to  elude  the  enemy,  and 
will,  for  instance,  alter  his  course  20®  to  the  right.  But  by  this 
manoeuvre  he  will  still  place  himself  at  a  great  disadvantage,  the 
enemy  always  presenting  his  bow  and  having  a  larger  target  for  his 
fire.  Besides,  he  would  be  exposing  himself  to  a  ramming  attack. 
Neither  commander  will,  therefore,  deviate  much  from  his  course; 
and  at  the  moment  of  the  shock,  each  watching  keenly  the  vessel 
before  him,  will  aim  principally  at  ramming,  sheering  neither  to  port 
nor  starboard  for  fear  of  placing  himself  at  a  disadvantage,  and  will 
rush  u[)on  one  another  like  two  mad  bulls.  In  most  cases  the  ram 
will  not  be  able  to  cut  into  the  receding  forms  of  the  bow ;  there  will 
be  only  a  dislocation,  causing  a  more  or  less  serious  leak,  and  the 
two  masses  will  rush  past  each  other  in  opposite  directions  with  a 
grating,  crashing  noise,  levelling  everything  outstanding  in  their  mad 
proeress.  Guns  run  out,  projecting  sponsons,  everything  may  be 
torn  away,  stove  in,  smashed.  I  do  not  mention  the  Bullivant  net- 
tings ;  the  ship  that  should  happen  to  have  them  set  would  have  her 
screw  fouled  or  bent,  with,  however,  an  equal  chance  of  disabling  the 
enemy  in  the  same  way;  but  it  is  not  a  safe  game  to  indulge  in.  After 
steaming  along  and  past  each  other  in  a  few  short  but  awful  minutes, 
the  adversaries  will  endeavor  to  turn  rapidly  and  attempt  to  strike 
the  foe  before  the  latter  has  had  time  to  complete  his  evolution,  and 
the  combat  will  present  a  series  of  passes  in  which  the  ram,  the  artil- 
lery, the  torpedo,  and  the  torpedo-boat  will  play  combined  parts* 
After  a  few  moments  the  battle  will  become  a  general  m616e ;  several 
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vessels  will  meet  with  mishaps,  they  will  lose  their  speed,  and  com- 
bined action  will  be  out  of  question.  Vessels  still  uninjured  will  keep 
their  speed,  and  will  meet  here  a  friend,  there  a  foe,  perhaps  in  less 
than  a  minute's  interval.  The  greatest  coolness  and  determination 
and  a  quick  eye  will  be  necessary  on  the  part  of  commanders ;  the 
least  hesitation  would  prove  fatal  in  the  midst  of  the  menacing  rams. 
Many  a  cannon  shot,  many  a  launched  torpedo  will  miss  its  mark 
and  strike  a  friend. 

The  struggle  will  be  indeed  terrible,  but  it  will  be  short     The  ram 

alone,  if  brought  into  play,  would  make  quick  work  of  the  whole 

affair.     At  the  end  of  an  hour,  in  less  time  perhaps,  how  many  wrecks, 

I  ■  what  an  immense  havoc  !    What  will  there  be  left  of  so  many  millions 

T  of  accumulated  treasure,  of  hundreds  of  brave  men  ? 

Which  of  the  two  squadrons  will  come  out  victorious  in  the  con- 
test? Will  it  be  the  one  that  possesses  the  better  commanders,  the 
better  gunners,  the  better  ships  ?  Its  chances  would  be  great  indeed, 
but,  on  the  other  hand,  what  a  vast  field  is  left  to  hazard !  Here 
we  sec  an  armored  battle-ship,  with  her  machinery  disabled  from  the 
effects  of  a  torpedo  fired  by  her  consort;  there,  on  the  contrary,  a 
luckier  one,  in  the  thickness  of  the  blinding  smoke,  finds  herself 
unexpectedly  in  the  most  favorable  position  for  ramming  a  foe, 
manoeuvring  with  perfect  ease,  yet  obliged  to  sheer  off  to  elude  the 
attack  of  a  first  adversary;  another  has  her  steam  gear  disabled  at 
the  moment  when  her  helm  is  hard  down,  and  before  her  commander. 
irresolute  in  the  conning  tower,  has  time  to  realize  the  extent  of  the 
mischief,  before  the  order  to  rig  another  tiller-rope  is  given  and 
executed,  two  minutes  elapse,  and  he  is  about  to  collide  with  a  friend, 
or  is  in  a  critical  situation  before  an  enemy's  ram.  On  board  another 
vessel,  the  captain  and  executive  officer  have  both  been  killed  by  the 
same  shot,  how  many  irreparable  incidents  may  take  place  before  the 
third  officer  or  else  the  nearest  one  at  hand  has  had  time  to  assume 
command.  Woe  to  the  ship  that  remains  for  a  moment  without 
answering  her  helm ! 

Would  it  not  be  advisable  to  leave  less  to  hazard  and  adopt 
smaller  tactical  units,  which,  being  of  course  exposed  to  the  same 
dangers  would  be  equally  fated  to  perish,  but  would  in  their  destruc- 
tion involve  only  the  loss  of  a  few  men  and  a  little  treasure,  instead 
of  carrying  down  to  the  bottom  five  millions  of  dollars,  a  crew  of 
eight  hundred  men,  and  a  staff  of  twenty  officers  ?  Is  it  not  an 
undeniable  fact  that,  if  it  is  necessary  to  leave  a  share  to  chance,  that 
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share  should  be  made  as  small  as  pK>ssible  ?  Since  we  cannot  ward  off 
entirely  these  disastrous  blows  of  fate,  is  it  not  natural  that  we  should 
try  our  best  to  lessen  their  consequences,  and  how  can  this  be  better 
done  than  by  that  division  into  small  fighting  units  that  we  advocate  ? 
When  we  reflect  that  the  finest  ships  in  our  fleet  might  be  lost  on  the 
single  throw  of  the  dice,  so  to  speak,  it  may  be  pertinent  to  inquire  if  it 
would  not  be  wise  to  adopt  some  other  means  of  action,  as  part  com- 
pensation, at  least,  for  such  an  immense  loss.  And  all  this  is  no  idle 
supposition ;  whoever  has  witnessed  a  squadron  manoeuvring  knows 
what  constant  vigilance  is  necessary.  An  accident  to  the  engine  or 
to  the  helm,  the  misunderstanding  of  a  signal,  may  occasion  the  loss 
of  two  vessels,  even  in  a  smooth  sea  and  whilst  going  under  easy 
steam  ;  think,  then,  of  the  enormous  increase  of  the  difficulties  on  that 
momentous  day  that  is  to  decide  the  supremacy  of  the  sea,  when  the 
thick  smoke  arising  at  each  discharge  of  a  heavy  gun,  the  deafening 
din  of  the  artillery,  will  be  a  constant  obstacle  to  seeing  and  hearing. 
How  many  signal-quartermasters  will  be  disabled?  How  many 
others,  in  the  midst  of  the  fusillade,  and  the  bursting  of  shells  from 
revolver-guns  over  deck  and  bridge,  will  lose  their  usual  coolness 
and  commit  blunders  which  the  officer  intrusted  with  that  special 
duty  will  not  be  always  able  to  remedy.  And  to  show  what  a  delicate 
and  dangerous  manoeuvre,  crossing  the  lines  while  advancing  to  an 
end-on  attack  is,  even  with  friendly  squadrons,  in  the  finest  weather, 
and  with  increased  intervals,  this  evolution,  one  of  the  best  asafTord- 
ing  commanders  practice  of  the  eye  {j:<nipd'a:H)^  is  rarely  attempted 
in  our  Navy. 

What  will  then  happen  on  the  day  when  not  six,  but  twenty-five 
and  even  thirty  armored  battle-ships  confront  each  other  in 
deadly  strife  ?  What  a  contrast  between  the  timid  evolutions  in  time 
of  peace,  and  the  bold,  decisive  movements  executed  in  action !  I 
do  not  mention  night  attacks ;  for  hazard  then  would  not  only  be  an 
important  agent,  but  a  preponderant  factor,  and  an  action  at  close 
quarters  is  not  to  be  thought  of  under  such  conditions. 

It  must  be  confessed  that  what  I  have  just  described  refers  more 
particularly  to  a  hand-to-hand  combat,  a  m616e  between  two  squad- 
rons. If  the  latter  fought  at  a  distance,  with  artillery  alone,  the 
share  of  the  unexpected  would  be  gready  diminished.  But  once 
more,  will  the  batdes  of  the  future  begin  by  the  combatants  present- 
ing  their  broadsides  to  each  other,  when  those  sides  are  the  most 
vulnerable  points,  when  a  lucky  shot  may  wreck  the  engine,  and  a 
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target  four  times  as  large  is  offered  ?  I  do  not  think  so,  and  I  am 
not  the  only  one,  else  armored  ships  would  not  have  been  provided 
with  rams,  neither  would  such  ingenious  precautions  have  been 
taken  in  arming  them  so  formidably  with  bow-chasers,  or  supplying 
them  with  tori>edo-tubes,  it  being  admitted  that  the  Whitehead 
should  be  fired  off  only  within  a  distance  of  four  hundred  meters. 
Besides,  in  order  to  join  battle  in  the  above  fashion,  customary  in 
former  times  with  sailing  vessels,  but  contrary  to  the  tactics  of  the 
present  time,  it  would  be  necessary  for  the  combatants  to  be  of  the 
same  opinion.  If  one  squadron  bears  down  upon  another,  the  latter 
will  unhesitatingly  do  the  same,  unless  he  be  sure  of  possessing 
superior  speed  ;  and  particular  considerations,  such,  for  instance,  as 
unquestionable  weight  of  metal,  deter  him  from  engaging  at  close 
quarters.  But  we  must  reckon  upon  a  hand-to-hand  fight  as  being 
probable.  One  is  never  certain  of  commanding  a  squadron  possess- 
ing greater  speed  than  the  enemy,  especially  when  it  is  borne  in  mind 
that  a  mishap  to  a  single  vessel  is  of  frequent  occurrence  in  an 
engagement,  and  will  delay  the  progress  of  the  whole  fleet.  We  are 
therefore  of  the  opinion  that  engagements  at  close  quarters  will  be 
the  rule,  and  hence  hazard  must  be  considered  a  far  more  important 
factor  than  it  used  to  be  during  the  continental  wars.  Now,  accord- 
ing to  our  idea,  small  tactical  units  would  be  an  excellent  means  of 
diminishing  the  disastrous  effects  resulting  from  the  intervention  of 
hazard  alone. 

All  have  still  fresh  in  mind  the  experiments  of  Admiral  Aube 
during  his  short  presence  in  office  as  Minister  of  Marine.  Torpedo- 
boats  and  the  bateau-canon  became  famous  under  his  administration. 
It  cannot  be  denied  that  these  experiments  were  a  failure ;  but  his 
adversaries  took  an  unfair  advantage  of  this  fact  in  opposing  his 
ideas  to  the  extreme.  Because  the  tori>edo-boat  of  35  meters  was 
unable  to  keep  at  sea  in  all  sorts  of  weather,  is  no  reason  why  deep 
sea  torpedo-boats  should  be  useless,  for,  just  in  the  same  way,  there 
is  a  wide  difference  between  a  bateau-canon  and  a  10,000  tons  battle- 
ship like  the  Courbet,  and  without  making  the  former  so  small,  they 
might  have  built  the  latter  smaller.  Those  experiments  have 
besides  proved  nothing  in  favor  of  the  armor,  and  we  frankly  con- 
fess that  since  making  these  naval  questions  a  study,  we  have  become 
the  adversary  of  the  water-line  belt.  There  are  three  kinds  of  naxiil 
weapons :  the  gun,  the  torpedo,  and  the  ram.  The  last  two  always 
strike  below  the  water-line,  the  first  sometimes  only.    What  would 
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be  thought  of  a  wall  exposed  to  divers  attacks  whose  summit  alone 
would  be  protected  ?  Of  course  a  comparison  is  hardly  ever  exact, 
but  it  helps  to  get  at  the  truth.  Let  the  guns  and  the  redoubts  be 
protected  by  armor  plates,  let  even  the  guns  be  placed  in  turrets  for 
still  better  protection  ;  in  fact,  protect  from  shot  and  shell  everything 
that  is  liable  to  be  injured  by  those  missiles  alone,  and  we  will  say 
nothing  better  ;  indeed,  we  are  of  opinion  that  the  heavy  guns  are 
not  sufficiently  protected,  and  that  the  system  which  consists  in 
sheltering  the  carriage  and  covering  the  piece  with  a  mere  mask 
may  prove  disappointing  when  the  enemy's  rapid-firing  guns  of 
small  and  medium  caliber  come  into  play.  But  to  protect  the  water- 
line  alone  when,  one  meter  below  the  reach  of  the  gun,  the  torpedo 
may  open  a  gap  four  or  five  times  as  large,  and  with  this  object,  to 
burden  the  ship  with  an  enormous  weight,  is  an  insufficient  palliative, 
and  besides  a  costly  one. 

But  Admiral  Aube  laid  himself  open  to  a  too  easy  attack  ;  he  felt 
too  sanguine  of  success,  and  put  too  many  trump-cards  in  the  hands 
of  his  adversaries.  The  two  forces  opposing  each  other  during  the 
great  manoeuvres  of  1887  were  out  of  proportion.  Admiral  Peyron's 
squadron,  estimated  in  men  and  money,  was  worth  ten  times  that  of 
Admiral  Brown.  Yet,  when  it  is  sought  to  find  the  advantage  of 
one  system  over  another  by  actual  experiment,  it  would  be  only  fair 
to  grant  both  sides  equal  facilities.  Besides,  the  cruisers  attached  to 
the  torpedo-boats  were  too  slow ;  finally,  the  torpedo-boats  of  35 
meters  were  too  lightly  built,  and  equally  slow.  Now  it  was  admitted 
in  the  new  theories  that  the  strength  of  the  torpedo-boats  lay  in 
their  superiority  of  speed.  The  contest  was  too  unequal,  and  suffi- 
cient account  was  not  taken  of  the  conditions  of  the  problem.  The 
experiment  was  bound  to  fail.  Much  talk  was  created  on  account  of 
the  minister's  discomfiture,  and  justice  was  not  done  hhn.  In  spite 
of  this  first  check  of  the  small  vessels,  however,  the  primary  idea 
exists  in  its  entirety,  /.  ^.,  the  idea  of  creating  small  fighting  units. 
To  plan  a  vessel  of  just  the  dimensions  that  would  allow  of  her 
keeping  at  sea  in  all  sorts  of  weather,  and  of  her  launching  her 
torpedoes  in  spite  of  a  heavy  sea,  remains  still  the  problem  to  be 
solved. 

By  unanimous  consent,  the  present  torpedo-boat  of  35  meters  is  too 
lightly  timbered.  But  why  stand  still  after  a  first  failure?  Let  the  same 
experiments  be  made  on  a  series  of  superior  types,  and,  according  to 
the  law  of  progression,  success  is  certain  before  attaining  a  displace- 
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nuMit  of  1500  tons.  The  Ouragan,  whose  construction  has  been 
^iv(*n  out  by  contract  to  private  industry,  is  a  step  in  this  direction  ; 
l)ut,  in  our  opinion,  this  type  is  yet  too  light.  Now,  what  have  we  in 
the  service  superior  to  the  Ouragan  ?  In  the  first  place,  the  torpedo- 
chasers  (confre-torpillcurs)  type,  Couleuvrine,  Bombe,  Lance,  etc., 
whose  displacement  is  about  350  tons.  So  far,  these  vessels  have 
been  provided  only  with  torpedo-tubes  placed  forward  in  a  position 
unfavorable  for  launching  in  all  directions.  On  the  other  hand,  they 
have  proved,  if  not  remarkably,  at  least  sufficiently,  seaworthy.  The 
Couleuvrine,  long  attached  to  the  training  squadron,  has  followed  the 
latter  constantly,  and  if  she  put  into  port,  it  was  only  in  order  to 
give  the  overworked  crew  a  needed  rest,  and  not  from  stress  of 
weather,  for  her  safety  was  never  in  doubt.  This  class  of  vessels  is 
still  subject  to  constant  rolling,  which  would  be  a  sure  inconvenience 
in  launching  torpedoes  off  the  sides ;  nevertheless,  good  results  may 
be  expected  from  them.  Finally,  in  the  way  of  fast  ships  provided 
with  torpedo  and  having  a  displacement  superior  to  that  of  the  Cou- 
leuvrine, we  have  the  torpedo-cruisers  Condor,  Faucon,  etc.  The 
first  of  these  vessels  was  attached  for  a  year  to  the  training  squadron, 
and  gave  proofs  of  her  great  stability  under  all  circumstances. 
In  regard  to  this  class,  doubt  is  no  longer  admissible.  With  tubes 
sufficiently  raised  above  water,  which  can  be  easily  done,  they 
can  launch  their  torpedoes  under  the  most  favorable  conditions. 
But  we  have  already  reached  a  displacement  of  1300  tons,  and 
a  sum  of  more  than  two  millions  of  francs,  the  cost  of  the  Couleuv- 

I  rine  being  about  1,200,000  francs.     But  the  distance  is  great  from 

j  the  350  tons  of  the  Bombe  to  these  1300  tons,  and  we  are  of  opinion 

■  that  between  these  two  extremes  will  be  found  the  tonnage  of  the 

vessel  sought,  a  vessel  capable  of  keeping  at  sea  and  launching 

j  her  torpedoes  in  spite  of  wind  and  wave,  and  at  the  same  time  suffi- 

ciently comfortable  for  the  crew.     Again,  what  is  there  to  prevent 

1  forming,  in  time  of  war,  two  sets  of  commanders,  officers,  and  crews, 

relieving  each  other  at  short  intervals,  one  set  resting  on  shore  and 

1  recuperating  strength  for  the  next  turn,  while  the  other  set  is  at  sea? 

1  A  serious  effort  should  be  made  to  realize  this  mean  type  of  vessel, 

and  three  or  four  fast  ships  built  displacing  from  600  to  iioo  tons. 
For,  once  more,  where  the  torpedo-boat  of  35  and  even  45  meters 
will  fail,  that  of  55.  60,  or  65  is  bound  to  succeed.  The  cost  is  not  so 
great  that  it  cannot  be  risked.  The  experiment  would  be  decisive, 
nd  the  millions  wasted  in  building  worthless  vessels  would  be  saved 
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ten  times  over.  Four  ships  at  1,500,000  francs  each,  a  very  ample 
sum,  would  make  6.000,000,  which  is  an  insignificant  amount  of 
money  compared  with  that  voted  every  day  by  the  Houses.  The 
adoption  of  the  new  class  of  torpedo-boats  would,  besides,  have 
another  and  indisputable  advantage.  Everybody  knows  that  the 
weapon  intended  to  destroy  what  has  been  designated  as  "  the 
microbes  of  the  sea,"  is  the  Hotchkiss  gun,  firing  very  rapidly,  cer- 
tainly twenty  shots  a  minute.  The  little  room  taken  by  these  guns, 
and  their  comparative  lightness,  have  permitted  their  being  multi- 
plied on  board  and  mounted  everywhere.  In  each  top  of  a  large 
armored  ship  there  are  two,  and  even  four,  of  these  weapons.  But 
their  power  is  limited;  the  force  of  penetration  of  their  shells  is  rela- 
tively small,  and  a  comparatively  light  armor  is  proof  against  them. 
To  be  sure,  Hotchkiss  guns  of  a  heavier  caliber  have  been  built  lately, 
and  their  power  is  sensibly  greater;  but  with  these  rapid-firing  guns 
the  limit  of  power  is  soon  reached.  The  reyolver-cannon,  with  mul- 
tiple barrels,  has  been  superseded  by  the  single  barrel  rapid-firing 
gun.  Special  arrangements  allow  of  its  sufficiently  rapid  loading  and 
firing,  though  in  this  particular  it  is  inferior  to  the  Hotchkiss.  But 
let  the  size  be  increased  ever  so  little  and  we  reach  a  caliber  that 
cannot  be  exceeded  whilst  maintaining  the  suppression  of  the  recoil, 
that  is  one  of  the  essential  conditions  of  rapid  firing.  For  this 
reason  repeaters,  or  at  least  rapid-firing  guns,  will  always  be  of  small 
caliber.  We  are  quite  aware  that  England  is  experimenting  with 
Armstrong  guns  of  12  cm.  and  134  mm.  firing  from  10  to  12  shots  a 
minute.  With  these  new  pieces,  the  placing  in  position  after  each 
recoil  is  automatic.  But  it  is  evident  that  the  recoil,  exclusive  of  the 
unavoidable  loss  of  time,  increases  considerably  the  space  taken  by 
the  guns,  thereby  limiting  their  number.  Besides,  the  placing  of 
relatively  heavy  caliber  guns  in  the  tops  is  a  very  difficult  operation, 
not  to  say  an  impossible  one.  The  exclusive  protection  of  a  large 
armored  ship,  consisting,  therefore,  of  rapid-firing  guns  of  small  cal- 
iber, if  we  should  build  torpedo-boats  of  a  heavier  type  than  those 
now  in  the  service,  the  Hotchkiss  shells  and  the  shots  from  rapid- 
firing  guns  would  no  longer  be  able  to  destroy  them  as  they  would 
our  present  ones,  and  the  principal  bulwark  of  armored  ships  would 
be  rendered  useless.     This  fact  is  worthy  of  consideration. 

A  torpedo  boat  of  the  type  we  advocate  above  would  certainly  be 
capable  of  carrying  light  armor  sufficient  to  resist  the  shells  of  rapid- 
firing  guns.    A  protective  deck  placed  somewhat  below  the  water- 
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line,  and,  above  the  latter,  a  coffer-dam  belt  along  with  coal  bunkers. 
etc. — the  cellular  system,  in  short — would  insure  complete  protection 
to  the  vessel.  As  a  matter  of  fact,  the  Faucon  and  Condor  are 
provided  with  a  protective  steel  deck  running  the  whole  length 
of  the  ship,  of  four  centimeters  thickness,  quite  sufficient  to  resist 
projectiles  of  14  cm.  striking  at  a  necessarily  sharp  angle.  Below 
this  deck  is,  moreover,  placed  a  jacket  of  light  sheet-iron  as  a  further 
protection  against  splinters  and  pieces  of  shell  which  otherwise 
might  find  their  way  into  the  engine-room.  It  is  not  necessary  at 
present  to  go  to  that  extremity,  a  lesser  thickness  being,  we  believe, 
sufficient  for  our  lighter  type  of  vessels.  Finally,  the  torpedo-launch- 
ing tubes,  four  in  number,  of  which  two  at  least  should  be  fired 
broadside,  ought  to  be  also  protected  with  carapaces  of  sufficient 
thickness. 

We  may  perhaps  incur  the  reproach  of  running  down  our  heavy 
armored  battle-ships  in  order  to  make  room  for  small  ironclad  ones. 
"  How  !  you  condemn  armored  ships  and  protect  your  torpedo-boats 
with  plates ;  but  we,  the  champions  of  the  big  fighting  units,  will 
oppose  to  your  plates  heavier  rapid-firing  guns,  and  thus  by  degrees 
bring  you  back  to  those  very  armored  ships  whose  necessity  and 
even  usefulness  you  now  deny."  You  are  mistaken  !  Against  torpedo- 
boats  you  do  not  require  heavy  guns,  whose  fire  is  too  slow,  and  the 
smoke  blinding,  when  there  is  no  fresh  breeze;  but,  on  the  contrary, 
light,  handy,  quick-firing  guns,  so  as  to  fire  almost  without  aiming,  cor- 
recting only  the  fire  by  the  continuous  fall  of  a  shower  of  projectiles. 
To  pierce  a  chrome-steel  plate  of  only  four  centimeters,  forming  a  pro- 
tective deck,  it  will  be  found  necessary  to  increase  the  weight  of  the 
present  light  artillery.  You  may  apply  to  these  guns  all  the  improve- 
ments of  modern  invention,  work  them  by  steam  by  means  of  a  lever 
re(iuinng  only  the  strength  of  a  child  to  move,  there  will  still  be 
lacking  the  most  indispensable  thing  for  placing  these  necessarily 
numerous  j^uns,  and  that  is  room.  Where  you  might  have  set 
fifteen  Hotchkiss  guns  in  the  tops  and  on  the  taffrails,  in  order  to 
protect  a  monuntary  retreat,  you  will  have  only  three  or  four  of 
these  pieces,  and  if  3'ou  want  more,  you  will  have  to  encroach  upon 
the  space  of  your  heavy  ordnance — your  only  excuse  for  existing 
at  all. 

Up  to  the  present,  we  see  brought  up  on  one  side,  large  armored 
battle-ships,  ncjt  only  armed  with  guns  of  all  calibers,  but  having  as 
iiumy  as  twenty  and  even  twenty-five  revolving  cannons,  a  single 
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projectile  from  which  was  enough  to  disable  a  torpedo-boat,  or  at 
least  to  render  it  jJowerless.  On  these  armored  ships  the  firing  may 
be  regulated  as  accurately  as  on  shore,  owing  to  the  steady  platform 
of  many  of  these  floating  masses  upon  a  furious  sea.  On  the  other 
side,  torpedo-boats  of  small  size,  with  decks  washed  by  the  waves, 
with  tubes  flush  with  the  water  and  almost  constantly  under  it.  Of 
course,  the  experiments  were  unsuccessful,  they  could  hardly  have 
been  otherwise.  But  it  might  be  right  to  suppose  that  things  would 
be  entirely  different,  if  against  these  same  armored  ships  were  brought 
up  staunch  sea-going  torpedo-boats,  capable  of  launching  their 
torpedoes  in  all  sorts  of  weather,  and  scorning  rapid-firing  cannons, 
once  their  most  terrible  enemies.  These  small  boats  armed  with 
four  or  six  torpedo-tubes,  could  prove  formidable  against  the 
heaviest  ships.  Guns  of  medium  caliber  being  alone  capable  of 
arresting  their  progress,  they  would  rush  boldly  upon  the  enemy, 
for  being  armed  forward  and  on  each  side,  they  could  attack  under 
all  circumstances.  I  insist  upon  broadside  tubes,  because  they  will 
often  allow  the  boat  to  steer  a  straight  course  at  the  moment  of  the 
attack  and  under  a  heavy  fire,  and  to  launch  its  Whitehead  whilst 
running  at  full  speed  along  the  enemy's  side,  being  then  at  liberty  to 
withdraw  from  action.  At  the  same  time,  as  frequently  squadrons 
will  sail  in  columns,  or  in  orders  derived  from  this,  it  may  happen 
that  a  torpedo-boat  sailing  an  exactly  inverse  course,  and  passing 
midway  between  two  ships,  will  make  a  simultaneous  attack  upon  the 
latter  by  firing  off  her  torpedoes  on  each  side.  At  any  rate,  her 
chances  of  success  would  be  increased  twofold.  Will  your  10,  14  or 
i6-cm.  guns  be  able  to  sink  these  boats?  Hardly.  And  I  think 
the  general  opinion  among  naval  officers  to  be,  that  the  fire  from 
ordinary  guns  would  not  be  sufficiently  heavy  to  stop  the  onset  of  a 
flotilla  of  torpedo-boats.  At  any  rate,  would  not  this  new  type  of 
boat  present  sufficiently  advantageous  features  to  deserve  to  be  given 
a  trial  ?  Supposing  that  the  results  would  be  only  a  little  superior  to 
those  of  the  present  torpedo-boats— a  supposition  that  we  cannot 
admit,  by  the  way — where  would  be  the  harm  ?  We  would  possess 
three  or  four  more  torpedo-boats  of  a  heavier  build,  serving,  accord- 
ing to  need,  as  torpedo-chasers  or  as  scouts  for  our  fleet ;  they  would 
have  cost  a  little  more  money  to  build,  to  be  sure,  but  then  they 
could  render  useful  service.  Experiments  must  not  be  delayed ;  the 
progress  of  science,  the  requirements  of  modem  warfare  forbid 
delay.    There  exists  an  uncertainty  in  the  minds  of  naval  people ; 
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many  friends  of  the  torpedo-boats,  among  the  younger  class  especi- 
ally, are  still  convinced  of  the  exxcllency  of  their  doctrines;  a  conclu- 
sion must  be  reached,  and  convincing  facts  be  adduced  by  one  or 
the  other  side.  If  this  last  experiment  is  bound  to  fail,  as  experi- 
ments will  have  been  made  with  a  series  of  vessels  of  increased 
dimensions,  the  role  of  the  torpedo-boat  will  be  clearly  limited  to 
coast  defense,  and  an  occasional  sail  on  the  deep,  weather  permitting. 
But  just  think  of  the  grand  results  obtainable  if  we  only  found  this 
desired  type  that  is  to  fill  all  the  conditions  of  the  problem  !  And 
what  facilities  of  construction,  as  a  result  of  the  limited  number  of 
adopted  models ! 

While  almost  ever}'  armored  battle-ship  is  unique  in  her  model, 
and  demands  long  years  of  preparation,  these  small  boats,  all  similar 
in  constructi(;n,  could  be  built  in  a  few  months,  and  furnished  to  the 
Government  by  private  industry,  in  time  of  war.  For  we  must  bear 
in  mind  that  our  ponderous  fighting  units  would  soon  be  destroyed 
bv  the  enemv,  whose  vessels  would  in  turn  be  liable  to  the  same 
treatment  from  ours,  unless  they  were  stowed  away  in  our  dock- 
yards. And  then  think  of  the  time  required  to  be  ready;  I  do  not 
mention  the  replacing  of  the  vessels  destroyed,  that  would  be  an 
inipossihility.  unless  war  were  to  last  forever.  In  a  brief  time,  then,  we 
would  be  without  a  single  squadron  to  send  to  sea.  Let  us  then  try 
a  last  experiment  which  cannot  fail  to  throw  light  on  the  subject. 
We  do  not  pretend  in  this  article  to  propose  any  particular  type  to 
the  exclusion  of  all  others.  We  advocate  a  type  of  a  sea-going  tor- 
pedo-boat superior  to  those  tried  up  to  the  present  time,  and  nowise 
contest  the  etticiency  of  boats  of  heavier  build  carrying  a  battery 
suffic'iently  ])owerfiil  to  fight  at  a  distance.  What  we  have  said  in 
regard  to  the  torpedo  we  shall  say  by-and-by  in  regard  to  the  gun 
and  the  ram.  But  the  same  as  for  launching  submarine  weapons  we 
desire  boats  of  just  suflicient  capacity,  we  should  also  plead  in  favor 
of  placing  the  i^ams,  be  they  24,  27,  or  even  34  caliber,  on  board 
vessels  of  smaller  size  than  those  recommended  nowadays.  Our 
efforts  h  ive  l)een  principally  directed  in  demonstrating  that  it  was 
far  better  to  incrirase  the  number  of  small  fighting  units  than  to 
accumulate  upon  a  single  costly  ship  all  kinds  of  war  implements. 
Without  Lioim^^  into  the  detail  of  all  the  advantages  to  be  gained  by 
the  creation  of  these  new  types,  we  have  nevertheless  tried  to  demon- 
strate their  ini])ortance.  He  who  will  finally  plan  the  model  ship  that 
will  justitV  becjinniuL^  its  construction  at  once,  will  have  rendered  his 
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country  an  eminent  service.  With  very  little  effort,  perhaps  inside 
of  a  year,  we  would  be  the  only  nation  in  Europe  ready  for  war,  and 
would  hold  the  first  rank  until  the  day  when  that  most  admirable  of 
all  the  problems  of  the  human  mind,  the  submarine  boat,  the  true 
weapon  of  the  future,  shall  have  been  realized.  But  a  naval  power, 
in  order  to  maintain  its  supremacy,  must  make  use  of  all  sorts  of 
weapons ;  the  ram,  for  instance,  which  when  handled  by  an  able 
commander  may  prove  formidable,  and  guns  which  can  be  directed 
against  an  enemy's  fleet  as  well  as  against  a  hostile  coast  and  forts  to 
be  bombarded.  In  a  general  way  these  weapons  go  together.  All 
vessels,  capable  of  carrying  a  powerful  battery,  possess  a  large  enough 
tonnage  to  be  able  to  strike  a  deadly  blow  with  their  rams.  But  this 
mode  of  attack  by  shock  has  a  great  inconvenience.  Just  think  of  the 
enormous  strain  to  which  the  ram  of  a  vessel  striking  under  the  most 
favorable  conditions  will  be  subjected.  In  most  cases  the  vessel 
struck  will  possess  a  momentum,  the  lateral  component  of  the  shock 
will  therefore  be  enormous,  and  the  ram  being,  relatively  speaking, 
feebly  supported  in  that  direction,  on  account  of  the  tapering  forms 
of  the  bow,  will  run  a  great  risk  of  being  injured.  The  example  of  the 
Ferdinand  Max  at  the  battle  of  Lissa  withdrawing,  with  but  slight 
injury  to  herself,  after  her  encounter  with  the  Re  d'ltalia  cannot  be 
adduced  as  a  proof  to  the  contrary.  The  Italian  ship  had  only  a 
moderate  speed,  and  vessels  of  that  epoch  were  far  from  possessing 
the  weight  of  the  enormous  masses  that  would  clash  together 
nowadays. 

We  think  that  many  a  ship  whose  ram  may  come  in  contact  with 
an  enemy's  will  spring  serious  leaks,  and  under  such  circumstances 
will  hesitate  before  striking  another  blow.  But,  have  we  not  in  the 
Whitehead  torpedo  placed  at  the  bow,  a  sort  of  detachable  and 
renewable  ram.  which  presents  the  inestimable  advantage  of  being 
safe  for  the  assailant,  while  producing  upon  the  enemy  effects  similar 
to  those  of  the  shock  ?  It  is  certain  that  at  the  moment  of  an 
encounter,  a  commander  could  stop  his  ram  at  about  40  or  50  yards 
of  his  adversary,  or  else  avoid  a  collision  by  a  sudden  sheer,  at  the 
same  time  launching  one  or  two  Whiteheads,  which  at  that  distance 
would  be  sure  not  to  miss  their  mark.  And  if  the  torpedo-tubes  are 
in  good  condition,  he  can  renew  this  manoeuvre  as  often  as  his  supply 
of  torpedoes  will  allow — that  is,  four,  six,  and  eight  times.  We  will 
here  remark  that  torpedo-boats,  which  at  first  sight  appear  incapable 
of  an  attack  by  shock,  are  not  after  all  placed  in  a  state  of  real  inferi- 
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ority.  It  is  true  that  there  is  nothing  to  prevent  an  armored  aUp 
from  placing  torpedo-tubes  on  her  bow  besides  the  ram,  whilst  m 
torpedo-boat  would  never  think  of  rammbg  a  larger  vessd,  and  it  is 
evident  that  it  is  better  to  have  two  strings  to  one's  bow* 

Our  second  type  of  vessel  will  therefore  be  provided  with  a  nmi  of 
as  great  a  resisting  power  as  possible,  and  with  two  torpedo-tnbcs  at 
the  bow,  the  latter  to  be  used  in  preferenoey  especially  i^^ainst  a 
superior  adversary.  This  arrangement  will,  I  tliink,  be  readily 
admitted  by  everybody.  Now  we  come  to  the  artinery,  and  will  fint 
admit  this  principle.  The  conditions  of  seaworthiness  (haoJBXiCf) 
being  secured,  the  vessel  must  be  of  a  dimendon  just  sufficient  to 
carry  one  or  two  guns,  no  more.  Tlus  is  necessary  in  order  to  obtain 
the  maiximum /ractionnemenif  which  must  be  realized^  for  the  xemotm 
already  given.  The  vessel  will  be  a  floating  gun-carriagei  nodiinB 
more.  She  will  be  built  for  the  gun,  and  her  size  will  depend  npoo 
the  caliber  of  her  battery. 

We  have  endeavored,  in  the  beginning  of  this  study,  to  ilhistrate 
the  following  point :  being  admitted  that  a  vessel,  whatever  heroaeaiid 
power,  is  liable  to  be  destroyed  by  one  of  the  three  weaponSi  tXNrpedOb 
ram,  or  gun,  it  becomes  imperative  for  that  very  reascm  to  give  ahipa 
the  minimum  dimension  necessary  to  accomplish  their  work.  Bat 
this  dividing  into  small  fighting  units  holds  odier  advantages  bemdca 
limiting  the  ravages  of  the  enemy's  blows.  First  must  be  reckoned 
the  advantages  in  point  of  the  number  of  rams  to  be  brought  into 
line  of  battle,  a  condition  of  success  of  no  mean  value. 

We  are  convinced  that  in  a  close  encounter  it  is  &r  better  to  have  * 
at  command  a  large  number  of  vessels  of  small  sixe,  for /the  reaaoa 
that  a  ram  will  play,  if  not  a  preponderant  part,  at  least  an  important 
one.  An  enemy  assailed  at  close  quarters  by  three  or  foot  adver- 
saries will  find  great  difficulties  in  parrying  their  blows*  and  have 
very  little  chance  to  escape  them.  For  the  very  manGeinnre^  that 
would  save  him  from  one  foe,  will  often  expose  him  to  the.  risk  of 
being  rammed  by  another.  We  would  certainly  prefer  in  an  actkm 
of  this  kind  five  vessels  of  the  Bayard  type,  that  do  not  attain  6000 
tons,  to  two  of  those  colossal  ships  like  the  Italia  that  reach  iieaijy 
14,000. 

The  advantage  of  numbers  in  a  hand-to-hand  c 
mense,  preponderant,  decisive.   It  is  in  view  of  the  attack  with 
that  we  should  seek  to  realize  a  second  condition,  a  t 

importance,  and  which  we  are  pleased  to  acko 


A  STUDY  ON   FIGHTING  SHIPS.  713 

paramount  with  us ;  we  refer  to  turning  power,  which  allows,  after  an 
end-on  onset,  of  turning  round  in  a  small  circle  and  assailing  the 
adversary  before  he  has  had  time  to  perfect  his  change  of  bearing. 
This  quality  is  nearly  as  important  as  speed  in  a  large  ship  which  is 
bent  upon  an  attack,  and  vessels  like  the  Italia  are  far  from  possess- 
ing it.  The  tactical  units  enable  us  besides  to  cover  and  watch  a 
more  considerable  extent  of  sea,  which  in  naval  warfare  is  of  prime 
necessity.  It  should  be  remembered  that  it  was  in  privateering  war- 
fare that  we  did  the  English  the  greater  amount  of  injury.  A  large 
number  of  vessels  will  permit  us  to  enlarge  the  cruising  grounds,  and 
to  stretch  upon  the  most  frequented  seas  a  net  sufficiently  tight  to 
make  it  difficult  for  an  enemy  to  pass  through  unperceived. 

The  number  of  torpedo-launching  tubes  can  be  considerably 
increased.  Each  vessel  carrying  only  one  or  two  guns  on  the  upper 
deck,  all  the  gun-deck  can  be  fitted  with  six  or  eight  tubes — two 
fon^ard,  and  the  others  on  the  sides.  The  light  draft  of  these  vessels 
will  enable  them  to  escape  from  a  more  powerful  adversary,  and  also 
to  occupy  a  more  favorable  position  in  a  coast  attack  or  defense. 
The  training  of  the  personnel  would  also  be  benefited  thereby ;  the 
number  of  officers  in  command  being  greater,  more  of  them  would 
have  an  opportunity  for  observation,  and  in  time  of  war  we  would 
have  a  large  number  who  had  experience  in  the  arduous  duties  of  a 
commander.  Another  advantage  is  found  in  rapidity  of  construction. 
Up  to  the  last  moment  of  her  fitting  out,  an  armored  vessel  is  useless. 
If  four  of  these  new  torpedo-boats  are  equal  in  men  and  money  to  a 
single  armored  ship,  and  one  would  take  one-fourth  the  time  to  con- 
struct, the  same  dockyard  and  the  same  stock  could  be  used  succes- 
sively, and  thus  an  armored  ship  would  be  launched  in  quarters,  so 
to  speak.  Besides,  nothing  would  prevent  their  being  put  on  the 
stocks  at  the  same  time,  in  different  yards,  in  case  of  war,  and  they 
would  be  ready  in  one  fourth  the  time.  From  all  the  reasons 
adduced,  the  mTi^yixvciyxvci  fraciionnemcnivs  forced  upon  us. 

Now,  what  caliber  of  gun  must  be  adopted?  The  war  in  China  has 
demonstrated  the  inadequacy  of  the  14  cm.  At  least  24  cm.  is  neces- 
sary to  produce  any  deadly  effect  in  land  attacks,  and  in  certain 
cases  even  27  cm.  We  are  not  adverse  to  heavy  guns;  had  wc 
several  fast  cruisers  armed  with  the  excellent  34  cm.  now  in  use  in  the 
navy,  we  could  turn  them  to  good  account.  We,  as  well  as  our 
neighbors,  possess  only  a  few  armored  battle-ships  whose  plates 
could  resist  the  impact  of  the  27  cm.  fired  at  short  range.    Oilen  one 
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part  of  the  ship  is  protected  whilst  another,  nearly  as  important,  is 
much  less  so.  Few  central  redoubts  would  be  proof  against  guns  of 
this  caliber.  Turrets,  better  faced  in  general  and  harder  to  pierce, 
sometimes  leave  the  breech  and  often  the  chase  of  the  gun  exp>osed  : 
it  is  very  probable  that  the  heavy  pieces  would  be  injured  seriously 
by  a  projectile  of  this  caliber.  There  being  few  armored  vessels 
necessitating  34  cm.,  it  would  be  inconsistent  to  build  many  of  those 
guns.  Were  they  even  more  numerous,  we  would  still  advocate  the 
building  of  guns  of  an  inferior  caliber.  The  ram  is  at  hand,  along 
with  the  torpedo,  ready  to  accomplish  the  submarine  work  the  gun 
cannot  perfurm.  It  is  better,  we  think,  to  resort  to  a  different 
weapon  than  to  build  guns  of  exaggerated  weight,  slow  in  firing,  and 
whose  power  is  far  from  compensating  for  the  cost  of  the  ships  they 
require.  In  the  majority  of  cases,  then,  27  cm.  will  be  quite  sufficient, 
and  we  would  advocate  three  types  of  vessels :  one  carrying  24  cm., 
the  second  27  cm.,  the  last  34  cm.,  the  number  of  the  latter  being 
relatively  small.  With  the  necessity  of  batteries  of  24  cm.  arises  that 
of  a  pretty  considerable  displacement,  certainly  superior  to  that  of 
torpedo-boats,  for  the  type  of  vessels  we  are  studying.  But  before 
discussing  figures  we  should  first  find  out  what  will  be  the  other 
principal  dispositions,  such  as  protection  of  the  water-line,  battery, 
coal  capacity,  in  order  to  calculate  consistentl}'  the  displacement  of 
the  sums  of  the  weights  assigned  to  each  object. 

It  would  be  cjuite  comi>atible  with  the  views  we  have  so  far  ex- 
pressed to  arm  each  vessel  with  one  gun  only  ;  however,  as  this 
siiv^le  gun  must  necessarily  be  placed  on  the  deck,  and  as  it  is  im- 
possii/ic  10  suj^prcss  the  smoke-stack,  there  would  be  left  a  dead 
angle  of  about  90°.  We  will  then  admit  two  guns  instead  of  one, 
arranged,  for  instance,  like  those  of  the  Terrible,  or  else  like  the 
turrets  of  tlie  Italian  armored  vessels  Duilio  and  Dandolo ;  two  high- 
power  i;nns,  but  with  the  greater  number  of  rapid-firing  guns  and 
1  lotchkLsses.  This  light  artillery  will  be  useful  against  small  torpedo- 
boats  like  tbiOse  now  in  the  service,  and  in  intercepting  merchant 
ve^^eis.  Tile  continuous  shower  of  shot  and  shell  that  it  will  pour 
on  the  ejie:i;y's  deck  in  battle  will  also  produce  a  great  moral  effect, 
and  cany  dismay  among  the  men  necessarily  exposed,  like  the 
rsiiL^n.iliiien.  .M<iny  ships  have  besides  useful  organs,  such  as  electric 
sear«:li-l:ifiu-  ami  divers  connecting  gears,  that  are  not  protected  at 
ail,  ami  wiiicli  it  would  be  advantageous  to  destroy.  To  the  two 
1h.  i\v  pieces,  tlien,  we  add  machine  guns  or  rapid-firing  guns,  but 
nut h ill''  <  l>e. 
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The  high-power  guns  will  be  placed  in  closed  turrets.  The  object 
being  to  have  at  command  a  certain  number  of  guns,  it  would  be 
better  to  make  them  absolutely  independent  of  one  another ;  in  the 
first  place,  always  according  to  the  same  principles,  the  loss  of  one 
gun  will  leave  the  other  uninjured,  and  then  each  gun  will  have  a 
firing  arc  of  270°,  thus  commanding  nearly  the  whole  horizon.  A 
great  firing  arc  is  indeed  of  the  greatest  advantage,  and  a  vessel 
armed  with  guns,  each  of  which  has  a  train  of  great  compass,  will 
often  silence  an  adversary  who  has  a  greater  number  of  pieces,  but 
an  inadequate  horizontal  train. 

This  is  a  twofold  advantage  of  the  turret  over  the  redoubt,  to  which 
it  will  not  be  amiss  to  call  attention  here.  Thus  the  plates  of  our 
largest  armored  battle-ships  are  too  weak,  and  powerless  in  prevent- 
ing a  projectile  of  heavy  caliber  from  penetrating  the  blockhaus. 
Just  think  of  the  horror  and  dismay  resulting  from  the  bursting  of  a 
34  cm.  shell  in  a  central  redoubt.  Two  or  three  guns  may  be  dis- 
abled at  one  blow,  and  those  of  the  gunners  who  may  escape  the 
numerous  fragments  of  shell  and  plates  will  hardly  resist  the  high 
temperature  caused  by  the  explosion. 

The  turret  affords,  besides,  a  better  control,  and  its  fire  will  be  all 
the  more  dangerous,  as  it  can  be  made  more  plunging.  Finally,  the 
turret  is  better  protected  against  the  action  of  the  sea,  and  its  circular 
form  presents  only  one  point  at  which  a  shot  can  strike  it  about 
normally. 

The  turret,  therefore,  will  be  selected,  and  protected  heavily ;  we 
would  not  consider  a  40  cm.  steel  plate  excessive.  The  turret  will 
move  with  the  gun  so  as  to  be  entirely  closed.  In  case  of  an  injury 
preventing  its  revolving,  a  special  device  will  make  the  movements 
independent.  To  do  this,  the  gun  will  be  mounted  on  a  platform 
with  slide  rollers,  secured  to  the  turret  cover.  A  simple  lift  by 
means  of  hydraulic  apparatus  will  clear  the  chase  of  the  gun  in  the 
cylindrical  part  of  the  turret,  and  the  same  gear  that  turned  the 
whole  will  revolve  the  gun  and  cover  alone,  leaving  the  turret  still. 
The  deck  will  be  perfectly  flush,  with  the  exception  of  the  line  of  the 
two  guns,  where  stand  the  smoke-stack  and  the  one  mast  or  two 
masts  used  for  signals.  A  protective  steel  deck  of  10  cm.  maximum, 
under  which  will  be  fitted  a  splinter  netting,  will  extend  the  whole 
length  of  the  ship  at  nearly  five  feet  below  the  water-line ;  its  shape 
shall  be  somewhat  convex  in  order  to  afford  more  room  for  the  engine* 
Above  this  protective  deck,  a  wide  cellular  belt  will  gird  the  ship  up 
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.  'ith'rr  Ot^,  the  in  variableness  of  »ab;licy  is 
/  in'onvMiipncK  will  te  that  the  available  coal 
'■ail  inofFicnt-nrily,  by  the  quantity  in  the  flooded 
iirl  [ir'irir'.liv;  'I<:cks  will  be  connected  by  armored 
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;;triH,  /.  ir.  the  helm,  the  gearing,  the  speaking 
;t'''l  in  an  atiKoliite  manner ;  the  commander  will 
h:iv  hi4  :iMiioif(|  coiiiiin;;  towcr  in  a  favorable  position.  There  the 
hi'ltii  ;iti'l  Hii'-nkinf;  tnl>r-!i  will  Ih;  perfectly  safe ;  the  apparatus  for 
iiiitiiiic  loij>i-(|iic:i  iiiiiy  a]nn  hi:  placed  there,  or  will  have  a  well  pro- 
tri  |p(|  Ti-(|onl>l'>l  iiHown,  All  (he  K^^arinf;,  speaking  tubes,  etc.,  will  go 
'hif  lly  '■'■ID  ihc  'oiiiiiiiK  iDWfir  down  hclow  the  protective  deck,  so 
At  to  I'-'hii'-  Id  a  tiiiniiiium  the  (!ann<TOUs  part  of  their  course;  a 
h'Mvily  iiMiH'inl  jia-HKaKi*  will  insure  their  immunity  from  injury.  Too 
iiMMV  pn-'iiiiti'iiiM  rannol  l>r  taken  for  Heciiriii^  constant  communi- 
i.iiiiiM  lifiwi'cn  ihi'  <'<iiiiiiMn(lrr  and  the  vital  parts  of  the  ship,  the 
Iicltii  ami  llii'  nii-.iiir.     IVrliaps  the  liCHt  w:iy  of  obtaining  this  result 

wiiiild  111- 1 Ii>|>i  liir  all  IranHniisHioiix  of  orders,  electric  apparatus. 

wtiii'li  r i-it.iinly  lie  diiiK-,  iind  lo  niiilti]ily  the  wires  ;  these  ques- 

lioiriol  lift. lit  iii.ty  ;it  ivrlaiti  inomnils  acquire  a  capital  importance. 
On  lln-  i;iiit  dfi-k  will  be  plai-cd  the  torpedo-tubes,  two  meters 
,il  li'ii'-t  iiluivi-  wiiKT,  .so  that  the  latter  will  not  interfere  with  their 
hiniK'liiiii;.  Siiliii'ifnl  iia-dunt  han  nut  l>een  taken  of  this  condition  of 
flrv.ilii<iiiii1>iiililiii>:  most  ofourtor|H>do-boats:  it  was  a  great  mistake, 
.tiiil  wi-  iriiii;iii/i-  ii  now.  Above  the  prtitective  deck  there  will  be, 
.*•!,  .ili.M.lv  st.iti-d,  an  orlop  di-ck  i/i»».v  ^w/l  of  light  sheet-iron. 
i.iiM-il  MHiitwlni  ahovo  the  water-line,  io  inches,  for  instance.  This 
ili'i'k  will  liiitii  iho  lliHir  of  the  tori>cdo  battery,  and  by  i^isng  the 
tubes  aliovr  il  mmw  live  feet,  »  iiUtficient  elevation  will  be  obtained. 
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With  a  height  of  2.50  m.  under  beam  and  the  2  meters  of  the  turrets, 
the  guns  will  be  placed  more  than  five  meters  above  the  water,  which 
is  quite  sufficient,  the  more  so  gis  the  turrets  are  closed,  and  the 
pointing  will  be  done  from  a  conning  tower  (blockhatis).  It  would 
be  even  possible  to  reduce  this  height  considerably,  if  it  were  found  to 
interfere  seriously  with  the  ship's  stability." 

It  would  be  desirable  to  have  the  tubes  protected  against  the  fire 
from  machine  guns;  on  the  other  hand,  it  is  necessary  to  avoid 
increasing  the  weight  of  the  ship,  and  a  splinter-netting  on  the  gun- 
deck  to  offset  the  destructive  effect  of  the  projectiles  will  be  sufficient. 
A  belt  of  coal  2.50  m.  high,  and  as  wide  as  possible,  encircling  the 
ship,  gives  a  relative  protection.  Besides,  in  the  rear  of  the  bow 
tubes,  a  transversal  coal  bunker  two  meters  thick  at  least,  that 
must  be  left  untouched  as  much  as  possible,  will  partially  protect  the 
battery  against  an  enfilading  fire  which  might  work  disastrous 
results.  To  use  the  coal  necessary  for  the  engine  as  a  bulwark  of 
protection  is  assuredly  an  economical  solution  of  the  question  of 
weights  and  a  very  satisfactory  one. 

It  is  seen  that  the  coal-carrying  capacity  is  great ;  as  a  compensa- 
tion, a  great  economy  will  be  made  in  stores  and  supplies.  It  seems 
rather  inconsistent  to  have  three  months*  provisions,  and  coal  only  for 
a  week ;  such,  however,  is  the  condition  of  things  on  board  many 
vessels.  It  would  be  preferable  to  be  provided  with  a  little  of  every- 
thing for  an  equal  length  of  time.  Economy  in  weight  must  be 
carried  to  its  utmost  limits.  Ever)'thing  useless  must  be  avoided. 
The  least  possible  number  of  boats  must  be  assigned  to  the  vessel, 
except  in  time  of  peace  or  on  a  special  occasion,  when  they  will  hang 
from  movable  davits.  Only  two  small  anchors  will  be  used,  such  as 
Martin  anchors,  for  instance.  The  masts,  two  in  number  at  most, 
and  very  low,  will  be  of  steel.  The  exclusive  use  of  steel  is  demanded 
as  much  because  of  diminished  weight  as  to  lessen  danger  of  fire. 
We  think  that  wood  should  be  entirely  excluded  from  the  ship,  even 
from  the  rooms  of  officers.  The  risks  from  fire  arc  already  too  great, 
and  if  one  should  break  out  in  the  midst  of  battle,  we  would  not  know 
against  which  enemy  to  turn. 

It  is  evident  that  the  greatest  solicitude  should  be  directed  to  the 
motive-power.  The  engine,  packed  as  snug  as  possible  on  account 
of  the  lowering  of  the  protective  deck,  will  benefit  by  all  the  weight 
economized  in  suppressing  the  armor  plates  at  the  water»line.  It  is 
unnecessary  to  dwell  on  the  advantages  of  speed,  this  19  too  well 
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understood  nowadays.  To  be  able  at  will  to  offer  or  refuse  battle  v. 
half  the  victory.  In  order  to  obtain  at  the  same  time  great  turning 
power,  there  will  be  two  screws,  each  operated  by  a  separate  engine 
As  a  matter  of  course,  water-tight  bulkheads  will  be  as  numerous  ai 
possible.  Thanks  to  the  preceding  arrangements,  the  greater  portioi 
of  the  personnel  will  be  'perfectly  sheltered.  Below  the  protective 
deck,  in  the  engine  and  fire  rooms,  the  torpedo  and  the  ram  alone 
will  be  able  to  make  a  breach ;  no  human  device  can  avert  theii 
blows.  The  guns  and  their  crews  will  have  adequate  protection ;  th< 
torpedo  artificers  will  possess  a  relative  security,  and  will  be  safe 
from  the  fire  of  the  Hotchkiss  gun. 

It  will  be  noticed  that  owing  to  the  general  arrangement  of  gun 
and  torpedo-tubes,  the  latter  can  be  fired  under  all  conditions,  with 
out  hindrance  from  the  blast  of  the  heavy  pieces ;  whereas  on  board 
of  more  than  one  of  our  large  battle-ships,  the  reverse  is  often  th< 
case. 

The  masts  will  be  surrounded  with  a  spiral  staircase,  armed  witl 
the  Hotchkiss  or  rapid-firing  guns  protected  against  musketry.  The 
latter  will  be  done  away  with ;  it  takes  three  men  to  work  a  revolvinj; 
gun  which  pours  forth  a  continuous  stream  of  shot  and  shell,  and 
three  men  represent  only  three  muskets.  There  is  therefore  an 
overwhelming  superiority  on  the  side  of  the  Hotchkiss,  and  as  the 
gun  is  light  and  small,  its  use  can  be  multiplied;  musketry  must  give 
way  to  it  entirely. 

What  will  finally  be  the  tonnage  of  a  vessel  of  this  class  ?  Is  it 
possible  to  reduce  to  that  extent  the  size  of  our  large  battle-ships, 
whilst  preserving  to  them  the  sufficiently  powerful  means  of  action 
we  have  just  enumerated  ? 

Before  everything,  the  vessel  must  be  seaworthy.  Let  us  pick  up 
examples  among  the  list  of  our  fleet.  After  the  large  battle-ships  ^ 
the  first  class,  displacing  10,000  and  11,000  tons,  come  those  of  ti.% 
second  class,  like  the  Bayard,  Duguesclin,  and  Turenne.  of  600c 
tons.  Next  in  order  come  the  Triomphante  type,  with  a  displacen--*"' 
of  4100  tons,  and  finally  the  old  armored  vessels  of  3000  to  3500  toi. 
quite  large  enough  to  keep  at  sea  in  all  sorts  of  weather.  They  havr 
given  sufficient  proofs  of  it  in  distant  parts  of  the  world,  for  they  » 
armored  cruisers.  Let  us  stop  here.  In  the  first  place  we  will  stau 
that  we  take  these  vessels  only  as  samples  of  seaworthiness,  for  the) 
are  entirely  too  antiquated. 

With  the  saving  in  weight  resulting  from  the  substitution  of  stee 
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for  wood,  the  doing  away  with  the  redoubt  and  the  armored  belt — in 
fact,  by  carrying  out  the  plans  we  have  described  above — we  are  con- 
vinced that  with  a  vessel  of  3000  or  3500  tons  displacement  we  would 
realize  the  class  of  vessel  desired.  This  vessel  could  carry  two  guns 
of  34  cm.,  and  would  prove,  I  think,  sufficiently  seaworthy. 

Is  it  possible  to  decrease  even  that  tonnage  ?  Here  we  have,  among 
the  large  cruisers,  the  Iphig6nie,  which  displaces  only  3200  tons,  the 
Duguay  Trouin,  3300  tons ;  the  Lap6rouse,  Magon,  etc.,  2200  tons. 
These  are  still  pretty  fast  vessels,  averaging  fifteen  knots,  and  are 
very  good  sea-boats.     They  are  armed  with  fifteen  pieces  of  14  cm. 

A  vessel  of  that  size  (2500  tons)  could  carry  two  guns  of  27  cm. 
Lastly,  a  third  type  would  carry  two  24  cm.,  with  a  displacement  of 
about  2000  tons. 

Notice  that  the  Fus6e,  which  carries  one  24  cm.,  displaces  1045 
tons ;  the  Acheron,  which  carries  one  27  cm.,  1639 ;  it  is  unnecessary 
to  add  that  the  displacement  of  a  vessel  is  not  increased  double 
because  the  armament  has  been  doubled.  If  a  icoo  tons  vessel  is 
able  to  carry  twenty-fours,  it  proves  that  she  possesses  sufficient 
resisting  power  against  the  fire  of  that  caliber,  and  there  is  the  whole 
question.  The  addition  of  a  new  gun  would  only  increase  the  dis- 
placement by  a  few  hundred  tons  at  the  utmost.  Two  thousand  tons, 
and  especially  three  thousand,  is  a  great  deal  indeed,  and  it  is  to  be 
much  regretted  that  a  smaller  displacement  is  impossible.  However, 
we  think  that  our  figures  are  pretty  correct,  and  that  a  vessel  strong 
enough  to  carry  heavy  guns,  and  at  the  same  time  to  challenge  all 
kinds  of  weather,  can  be  small  only  relatively. 

Well,  let  us  compare  a  squadron  of  these  new  fighters  with  our 
Mediterranean  training  squadron,  for  instance.     We  have : 

Htavy  guns. 

Amiral  Duperr6,  4  guns  of  34  cm.  4 

8 
8 
8 
8 
2 
2 


Courbet, 

4 

34  cm.  and  4  27-cm. 

Devastation, 

4 

34  cm.    **    4  27-cm, 

Colbert, 

8 

27  cm. 

Redoutable, 

8 

27  cm. 

Terrible, 

2 

42  cm. 

Indomptable, 

2 

42  cm. 

The  respective  displacements  are  approximately : 


Total,  40 


Amiral  Duperr6,    . 

10,500  tons. 

Redoutable,   . 

.    .    8,800  tons. 

Courbet,   .... 

9,600    " 

Terrible,    .    .    , 

.    .    7,200    " 

Devastation,      .     . 

9,600    " 

Indomptable, 

,    .    7,200    •• 

Colbert,     .... 

8,500    - 
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T.ikin<y  fifteen  millions  of  francs  as  the  average  cost  of  each  of 
these — and  it  is  not  exaggerated — we  have  then  spent  105  millions  to 
put  alloat  61.40C)  tons  and  40  pieces  of  heavy  ordnance. 

The  same  displacement  represents  to  us  20  vessels  of  3000  tons 
each,  also  carrying;  40  heavy  pieces,  for  nearly  the  same  price. 

We  would  therefore  possess  all  the  advantages  enumerated  above 
without  paying  one  cent  more ;  and  surely  far  more  reliance  can  be 
placed  in  the  twenty  vessels  fitted  with  rams,  than  in  the  seven  of 
our  present  stpiadron.  No  doubt  the  Courbet  is  a  superb  vessel, 
but  let  a  34-cm.  shell  burst  in  her  redoubt,  and  at  one  blow  a  con- 
sidrrahle  portion  of  her  battery  will  be  put  hors  dc  combat.  The 
Devastation  is  the  exact  counterpart  of  the  Courbet.  This  is  still 
more  true  of  the  Colbert  and  Redou table.  As  to  the  Indomptable, 
the  Terrible  and  the  Duperr6,  their  enormous  guns  are  protected  very 
little  or  not  at  all :  the  carriages  alone  are  sheltered  ;  and,  as  we 
have  already  stated,  a  moderate -sized  shot  striking  any  of  these 
pieces  would  be  very  likely  to  disable  them.  It  was  owing  to  the 
overweight  of  the  armor  at  the  water-line  that  full  protection  could 
not  be  given  to  the  guns.  It  is  to  this  same  armored  belt  that  are 
due  all  the  other  defet'ts  of  our  vessels,  as  want  of  speed,  and  inade- 
quate coal-carrying  capacity. 

The  vessels  we  pr()i)ose,  having  a  light  draught  and  great  speed, 
could  s»-'(.-k  safety  in  flight  in  case  of  inferiority ;  but  on  the  day 
wlun  they  were  in  sufficient  number,  they  would  advance  boldl3' 
to  the  combat,  acc<^nii)anied  by  their  smaller  escorts,  the  torpedo- 
boats. 

\\\r  have  selected  three  types  of  somewhat  different  dimensions, 
f-arrying  res])e('tively  34,  27,  and  24  calibers.  Does  it  mean  that  our 
li-^ht  batteries  will  become  useless  ?  Not  absolutely  so.  It  is  not 
•  nnuMh  to  assail  the  sr[uadrons  of  the  enemy,  we  must  also  destroy 
his  ci»niniLrce.  We  have  already  stated  that  our  experience  in 
China  has  taught  us  that  in  order  to  attack  large  vessels  or  land 
t'ortinc.itions  with  any  show  of  success,  we  must  not  make  use  of  a 
c.ilil"  r  iiift  rii>r  !•>  24  cm.  The  intermediary  pieces  of  19  and  16  cm., 
tno  j)n\VLr!ul  a-aliist  a  defenseless  enemy  and  loo  weak  against  large 
l)attie->hij)S.  should  be  laid  aside. 

It  r'.'inaii;s.  then,  to  determine  the  type  of  the  vessel  carrying  14 
f.'.i.  intindvl  r>>r  cruising  against  merchantmen.  We  will  still  pursue 
thi'  siniu  way  ot"  reasoning,  but  we  do  not  here  reach  the  same  con- 
clusions.    .\  vi.ssL'l  ai)le  to  carry  only  two  guns  of  14  cm.  would  be 
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of  too  slight  scantling,  and  it  must  be  remembered  that  seaworthi- 
ness is  the  first  condition.  Now,  when  discussing  torpedo-boats,  we 
settled  upon  a  figure  somewhere  between  400  and  1000  tons,  let  us 
say  700,  for  the  sake  of  argument ;  we  will  thus  commit  only  a 
trifling  error. 

The  vessel  carrying  14  cm.  will  have  to  be  somewhat  larger  than 
the  torpedo-boat,  but  must  not  exceed  a  maximum  displacement  of 
1000  tons.  She  will  also  have  a  protective  deck,  the  only  difference 
from  her  smaller  companions  consisting  in  the  number  of  guns  of  14 
cm.  she  will  carry,  three  or  four  at  least.  The  guns  will  be  mounted 
on  deck  in  light  turrets,  and  so  arranged  as  to  fire  ahead  as  much  as 
possible.  We  are  prepared  to  accept  the  plan  of  the  Amiral 
Duperr6,  with  slight  modifications  in  the  arrangements  of  the  turrets 
which  would  allow  three  guns  out  of  four  to  fire  directly  ahead,  which 
is  natural,  considering  that  these  vessels  are  built  for  the  special  pur- 
pose of  chasing  others.  The  steel  plating  of  the  turrets  will  be  of 
sufficient  thickness  to  resist  shots  from  quick-firing  machine  guns, 
and  even  14  cm.  caliber,  with  which  many  ocean  steamers  would  be 
armed  in  time  of  war.  Besides  the  above  battery,  the  armament 
would  comprise  the  same  apparatus  for  discharging  torpedoes  as  the 
torpedo-boats,  so  that  these  vessels  would  serve  two  ends. 

This  is  only  natural,  since  their  tonnage  would  differ  very  little, 
and  they  would  carry  in  excess  of  their  companions  only  an  auxiliary 
light  battery.  As  is  the  case  with  torpedo-boats,  a  maximum  speed 
will  be  sought  in  preference  to  everything  else.  Intended  to  fight  in 
single  combats,  and  scattered  over  distant  seas,  these  vessels  may 
find  themselves  exposed  to  dangerous  encounters,  which  they  must 
be  able  to  avoid  by  rapid  flight 

Resuming  our  project,  we  will  then  have : 

1st.  Vessels  of  3000  to  3500  tons  with  protective  decks,  carrying 
each  two  guns  of  34  cm.  in  armored  turrets. 

2 J.  Vessels  of  2500  tons  with  protective  decks,  carrying  each  two 
of  27  cm.  in  armored  turrets. 

3d.  Vessels  of  2000  tons  with  protective  decks,  carrying  each  two 
of  24  cm.  in  armored  turrets. 

4th.  Vessels  of  about  800  tons  with  protective  decks,  carrying  each 
three  or  four  guns  of  14  cm.  caliber,  in  turrets  protected  with  light 
steel  plating. 

5th.  Torpedo  boats  of  about  500  or  600  tons,  perhaps  even  700, 
with  protective  decks. 
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All  these  vesseb  are  built  according  to  the  same  ideas.  All 
contribute  towards  the  same  end.  Those  carrying  heavy  battcriei* 
intended  more  specially  to  destroy  hostile  fleets  and  fortigcatioiig, 
can  render  all  kinds  of  services  and  give  chase  to  &st  iAa3 
since  they  will  have  great  speed. 

The  two  inferior  classes  of  vessels  can  both  chase  m< 
and  act  as  torpedo-boats  in  battle.  Forty  vessels  canryfaig  heavy 
batteries,  six  armed  with  34  cm.,  seventeen  with  27  cm.,  and  ■even- 
teen  with  24  cm.,  would  replace  with  advantage  and  economy  ihe 
twenty-odd  armored  battle-ships  that  could  be  put  into  Une  fai  tbe 
month  following  a  declaration  of  war.  With  these  forty  vessds  we 
would  have  an  effective  control  of  the  Atlantic  and  the  (Tiamirl  as 
well  as  the  Mediterranean.  As  to  the  last  two  dasses,  tbeir  number 
would  greatly  depend  upon  the  resources  of  the  TreaBmy,  but  shooild 
never  be  less  than  100.  Double  that  figure  would  be  about  snffi- 
cient  to  meet  any  emergency.  Of  course,  we  could  not  obtain  tfais 
desideratum  at  once,  on  account  of  the  vast  outlay  of  money  it  wcmid 
take  to  restore  our  maUrui,  but  we  may  cast  aside  in  new 
tions  all  vessels  not  closely  connected  with  one  of  the  types  or 
mentioned.  And,  then,  let  us  begin  with  the  most  ufgent 
We  have  heavy  guns  carried  by  armored  batde-ships;  but  we  are 
deficient  in  light  and  fleet  vessels,  cruisers  carrying  14  cm.,  and 
above  all  torpedo-boats ;  this  is  our  weak  point,  it  may  jjfive  us  a 
sudden  ascendancy,  or  it  may  precipitate  our  downfidL  And  dm 
construction  of  these  light  (fast)  vessels  becomes  all  the  mote  ufgent 
that  they  are  the  very  class  we  will  most  stand  in  need  of  in  case  of 
war  with  England,  an  eventuality  whidi  must  always  be  ronsidcivJ 
in  discussing  naval  questions.  In  a  war  with  Germany  our  fleet 
would  be  powerless  towards  reaching  a  solution.  It  will  be  on  dm 
banks  of  the  Rhine  that  the  great  game  will  be  pla]red»  and  dm  lorn 
of  one  or  more  ships  would  only  be  so  many  drops  in  dm 
Even  with  Italy  the  part  played  by  the  navy  might  not  be 
whilst  with  England  it  would  be  quite  different ;  to  make  an  attack 
on  her  commerce  would  be  to  stab  her  in  the  heart  But  in  eider  to 
do  this  we  want  a  great  many  fast  ships,  and  thb  is  the  fiiat  mat  lo 
be  supplied. 

Before  finishing  we  will  make  a  few  reserva 
ordnance.    New  improvements  being  made  every  day 
we  do  not  absolutely  favor  one  caliber  above  an         '.If 
that  in  a  more  or  less  near  future  the  34  and  27 


A  STUDY  ON   FIGHTING  SHIPS.  723 

carded  to  make  way  for  smaller  calibers,  but  having  far  greater 
initial  velocities;  but  our  type  of  vessel  will  vary  very  little,  for  if  the 
caliber  of  a  gun  decreases  while  the  initial  velocity  at  the  same  time 
increases,  the  total  weight  must  remain  about  the  same. 

The  14  cm.  might  be  replaced  by  rapid-firing  guns  similar  to  the 
four  13  cm.  delivered  lately  by  Armstrong  to  the  English  Government. 

While  some  modifications  may  take  place  in  the  minor  details,  the 
principal  features  will  remain  unchanged. 

We  will  have  to  beg  for  a  little  indulgence  on  the  part  of 
professional  men,  who  know  how  difficult  it  is  to  assign  a  tonnage  to 
a  vessel  of  an  entirely  new  design  and  minimum  displacement.  If 
experience  should  demonstrate  that  it  is  impossible  to  come  down  as 
low  as  3500  tons  for  a  vessel  unprotected  at  the  water-line,  but  carry- 
ing 34  cm.  calibers,  if  it  were  found  necessary  to  increase  somewhat 
the  displacement,  one  fact  would  still  remain  clear,  and  that  is  that 
the  actual  dimensions  can  be  considerably  reduced  and  capital  changes 
made. 

Finally,  we  would  like  to  refute  in  advance  an  objection  which  will 
not  fail  to  be  brought  against  us.  We  will  be  criticised  for  sending 
out  to  distant  seas  vessels  armed  with  a  few  14  cm.  only,  and  incapable 
of  offering  resistance  to  a  moderate-sized  enemy.  Similarly,  one  of 
these  3000  tons  vessels  meeting  an  armed  battle-ship  would  be 
placed  under  a  great  disadvantage.  We  will  remark  in  the  first 
place  that  our  small  cruisers,  with  their  appliances  for  discharging 
torpedoes,  their  protective  decks  and  cellular  divisions,  will  be  more 
than  a  match  for  larger  cruisers  not  fitted  with  the  same  appliances ; 
and  this  is  the  case  with  the  majority  of  vessels  in  foreign  navies,  as  well 
as  in  our  own.  We  find  consolation  in  the  fact  that  on  distant 
stations  where  we  keep  so  many  old-time  tubs,  we  meet  many  vessek 
flying  the  English  flag  that  are  no  better. 

Finally,  when  one  is  too  weak  to  be  able  to  cope  successfully  with 
an  adversary,  he  must  seek  safety  in  flight  This  will  often  be  the 
case  with  our  little  cruisers,  who  will  be  bound  to  avoid  an  action 
whenever  they  are  not  sure  of  coming  out  victorious.  Their  object 
will  be  the  destruction  of  the  enemy's  commerce,  and  putting  aside 
all  chivalric  notions,  they  will  attack  the  weak  and  shun  the  strong. 
This  may  not  be  generous,  but  it  is  practical,  and  it  is  in  this  light 
that  we  must  view  it.  Then  again,  ships  armed  with  heavy  batteries 
will  sail  in  groups  as  long  as  the  hostile  squadron  is  not  destroyed, 
for  their  object  is  to  try  and  crush  it  the  moment  they  come  up  with  it 
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Besides,  the  best  argument  of  all  is  the  following :  vessels  of  the 
class  we  propose  can  always  keep  together,  for  no  bad  weather  can 
disperse  them  ;  then  they  can  also  sail  singly,  whenever  they  see  fit. 

For  our  part,  we  feel  convinced  that  the  nation  who  will  first  resolve 
upon  this  new  and  promising  course  of  dividing  into  small  fighting 
units,  will  in  a  short  time  obtain  the  supremacy  of  the  sea.  Our  only 
hope  is  that  France  may  not  some  day  regret  having  delayed  too 
long  in  adopting  it. 
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NAVAL  ADMINISTRATION. 
By  Rear-Admiral  S.  B.  Luce,  U.  S.  N, 


DISCUSSION. 

Rear-Admiral  E.  Simpson. — Admiral  Luce  has  given  us  a  useful 
r6sum6  of  Naval  Administration,  and  in  that  division  of  his  paper 
where  he  writes  under  the  head  of**  Board  of  Navy  Commissioners." 
he  fixes  the  point  from  which  we  must  take  our  departure.  The 
formation  of  that  Board  was,  as  he  shows,  in  harmony  with  the 
results  of  many  years  of  English  experience.  It  is  the  proper  start- 
ing point  from  which  to  consider  the  subject,  for  it  was  found  to  be 
very  successful  in  fulfilling  the  requirements  of  administration  that 
were  needed  for  the  developments  of  the  day  of  its  usefulness  ;  the 
members  of  the  Board  discharged  ministerial  duties  in  the  office  of 
the  Secretary  of  the  Navy,  under  his  superintendence ;  the  Secretary 
had  the  benefit  of  the  best  professional  advice.  As  the  Secretary 
was  supreme  in  both  the  civil  and  military  branches,  so  his  assistants 
were  required  to  act  in  both  capacities;  and  as  naval  ideas  had  not,  at 
the  time  of  the  formation  of  the  Board,  been  influenced  by  the  coming 
wave  of  progress,  a  certain  amount  of  simplicity  obtained  in  all  the 
details  of  practical  work  which  did  not  demand  the  aid  of  specialists. 
Steam  was  not  dreamed  of  as  a  motor  for  fighting  ships ;  artillery  was 
of  a  very  simple  character ;  the  construction  and  sailing  of  wooden 
ships  were  the  main  objects  to  occupy  the  attention  of  the  Board,  and 
the  practical  knowledge  possessed  by  the  distinguished  men  who 
were  from  time  to  time  ordered  to  perform  the  duties  of  Commis- 
sioners sufficed  to  fill  the  bill. 

But  the  vicious  combination  of  civil  and  military  duties  necessarily 
became  apparent  as  time  went  on  and  the  influence  of  progressive 
ideas  was  felt.  The  Board  was  required  to  attend  to  the  procurement 
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of  stores  and  materials,  a  labor  in  itsdf  suffident  far  one  office;  but  la 
addition  to  this,  it  was  responsible  for  the  oonstmctUMiy  annuncntp 
and  equipment  of  vessels  of  war.  In  view  of  its  re^KMudbilitjr  in  tike 
matter  of  construction,  plans  for  ships  recommended  to  be  binlt  had 
to  be  submitted  to  the  Commissioners,  and  their  interferaioe  and 
arbitrary  action  in  cases  of  this  kind  had  much  to  do  with  thedmige 
of  system  that  was  made  in  1842.  I  well  remember  an  inttannr  of 
this  kind  which  was  agitating  the  Department  at  the  time  of  my 
entrance  into  the  Navy  in  184a  The  &8t  ship  that  I  served  on  was 
the  Decatur,  a  third-class  sloop  of  war,  as  she  was  called.  She  was 
one  of  four  new  ships ;  the  Marion,  the  Preble,  and  the  Yorktown  beings 
the  other  three.  These  ships  had  been  designed  by  the  Navsd  Con- 
structors, but  when  the  plans  were  submitted  to  the  Board  of  Nrnvy 
Commissioners,  they  arbitrarily  cut  off  ten  feet  of  the  length,  and  the 
constructors  were  forced  to  build  the  ships  on  these  cban|sed  propor- 
tions. The  Constructors  of  the  Navy,  as  the  constmctOfB  out  of  the 
Navy,  were  leading  the  modem  ideas  in  the  way  ot  progreia  in  tUa 
most  important  branch,  and  this  error  of  the  OmimiaBioneri  went  to 
show  that  the  time  of  the  usefulness  of  the  Board  was  paat-- that 
it  was  an  obstacle  to  development.  It  was  this  mislakcn '  inter- 
ference with  the  civil  branch  of  the  Department  which  hurried  iq>flie 
abolition  of  the  Board  of  Commissioners,  and  the  anbstitation  of  die 
bureau  system.  The  action  of  Congress  resulted  in  rtmamig  from 
the  office  of  the  Secretary  all  ministerial  assistanoey  dqniviiy 
him  of  all  professional  advice  in  the  military  and  disripKnaiy 
branches  of  his  duties,  and  in  establishing  certain  bureani;^  among^ 
whom  he  could  distribute  such  of  the  duties  of  the  Department  as  he 
judged  to  be  expedient  and  proper. 

The  great  blunder  in  this  action  was  that  it  was  too     tn 
object  was  to  provide  the  Secretary  with  aid  in  the  <     il 
tion,  secure  against   the  interference  of  military  00      ol; 
necessity  of  professional  aid  in  the  other  branc        0 
position  of  affairs  is  this :  the  Secretary  b  t     sole  r 
authority,  and  the  chie£s  of  the  bureaux,  his  in  ctvd 

tion,  are  his  appointments  and  can  be  virt      iy  r         ^ 
In  military  matters  he  stands  alone,  without      i  It 

in  the  control  of  all  branches.    No  official  p      a<  1 

embodies  such  absolute  authority  and  so  much  pen 
This  is  the  position  of  our  Naval  Administr  It  a 

the  best  results. 
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There  is  much  to  be  said  in  favor  of  one-man  power ;  on  board 
ship  it  will  hardly  be  questioned  that  absolute  authority  must  be 
vested  in  the  commanding  officer,  but  the  commander  is  fitted  by  his 
training  and  experience  to  direct  intelligently  all  branches  in  his  com- 
mand. This  knowledge  can  hardly  be  expected  of  a  civilian  placed 
in  charge  of  the  Navy  Department.  There  have  been  two  instances 
where  the  Secretary  of  the  Navy  had  previously  occupied  important 
positions  in  the  Department,  and  their  familiarity  with  its  workings 
had  much  to  do  with  the  successful  manner  in  which  the  executive 
duties  of  the  office  were  performed  during  their  incumbency ;  they 
were  able  to  go  into  any  bureau  and  direct  the  chiefs  in  details  of 
business  matters ;  but  even  these  still  lacked  professional  counsel  in 
military  matters.  Since  the  establishment  of  the  bureau  system  the 
Secretaries  have  generally  referred  for  professional  points  to  such  line 
officers  as  happened  to  occupy  positions  as  chiefs  of  bureaux,  though 
such  occupation  was  foreign  to  the  duties  of  the  office  they  filled. 
The  officer  holding  the  position  of  Chief  of  the  Bureau  of  Navigation 
has  generally  been  most  consulted  in  this  way,  and  to  his  bureau  has 
been  delegated  for  many  years  the  important  work  of  assigning 
officers  to  duty,  and  preparing  instructions  for  cruisers,  besides  other 
executive  work  totally  foreign  to  the  primary  work  of  the  bureau. 
The  Bureau  of  Equipment  has  charge  of  the  enlisting  of  men  and  of 
the  training  of  boys,  work  which  is  entirely  military  in  its  character, 
and  this,  as  the  assigning  of  officers  to  duty,  is  something  outside  of 
bureau  jurisdiction. 

The  fact  of  the  Secretary  being  forced  to  go  to  chiefs  of  bureaux 
designed  for  civil  administration,  for  aid  in  military  matters,  shows  the 
necessity  of  military  advisers,  apart  from  the  civil,  and  that  the  present 
establishment  is  deficient  in  not  providing  them.  Taking  the  law  as 
it  stands,  I  see  no  reason  why  the  Secretary  cannot  appoint  officers 
to  take  charge  of  the  military  branch,  as  advisers  to  him,  even  though 
such  a  board  is  not  established  by  statute.  This  board  would  relieve 
the  Bureau  of  Navigation  of  all  matters  not  consistent  with  its  title, 
and  would  put  the  Bureau  of  Equipment  out  of  commission,  as  all 
the  work  now  done  by  it,  apart  from  enlisting  men  and  training  boys, 
can  be  more  appropriately  perfromed  by  the  bureaux  of  Construction 
and  Finance. 

With  the  establishment  of  the  Military  Board,  the  Bureau  of  Yards 
and  Docks  can  also  be  dispensed  with.  All  ships,  when  not  under 
construction  or  repair,  are  under  the  control  of  the  military  branch  of 
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the  Department,  and  must  be  guarded  and  cared  for  by  those  who 
exercise  military  authority.  They  come  under  the  supervision  of  those 
charged  with  executive  control  and  the  administration  of  naval  disci- 
pline, the  source  of  which,  under  the  Secretary,  is  found  in  the  Mili- 
tary Board.  In  reference  to  care  of  the  yard,  this  is  necessarily  under 
the  control  of  the  commandant,  a  military  officer  exercising  control 
over  all  branches  of  his  command,  with  authority  to  utilize  the  means 
and  to  direct  the  services  of  all  the  bureau  representatives.  The  com- 
mandant of  a  navy -yard  is  in  his  sphere  the  representative  of  the  Sec- 
retary in  both  his  civil  and  military  capacities,  and  there  can  be  no 
necessity  for  an  additional  authority  to  direct  matters  in  the  yard 
itself.  This  duty  will  naturally  be  delej^ated  to  the  captain  of  the 
yard,  who  will  have  his  orders  from  his  immediate  military  com- 
mander. 

As  to  the  question  of  docks  and  wharves,  they  naturally  belong  to 
the  Bureau  of  Construction.  As  far  as  relates  to  docks,  it  may  be 
asserted  that  virtually  they  are  under  cxintrol  of  the  Construction 
Bureau  now,  and  by  turning  over  to  it  the  building,  repairing,  and 
caring  for  wharves,  its  duties  will  not  be  seriously  increased,  and  such 
a  transfer  will  save  the  expense  of  plant,  etc.,  for  an  extra  workshop. 
There  may  be  from  time  to  time  some  engineering  work  required  in 
a  navy-yard,  when  a  civil  engineer  may  be  engaged  on  contract,  or  a 
civil  engineer  of  the  Navy  may  be  stationed  at  the  yard  under  the 
orders  of  the  commandant. 

1  assert,  then,  that  with  the  establishment  of  the  Military  Board  in 
the  Navy  Department,  the  labor  can  be  more  appropriately  appor- 
tioned among  the  bureaux  than  it  is  now,  and  that  two  bureaux  can 
beputout  of  commission,  with  the  advantage  of  increased  facilities  for 
work  and  reduced  expense. 

My  proposition,  then,  is,  ist,  to  remove  from  the  Bureau  of  Navi- 
gation all  work  not  legitimately  classed  under  its  tide ;  especially 
must  it  be  relieved  of  the  roster  of  officers,  and  exercise  of  executive 
authority  over  ships  in  commission.  All  work  of  a  military  character 
should  be  transferred  to  the  Military  Board. 

2d.  1  submit  that  the  Bureau  of  Equipment  be  abolished,  trans- 
ferring to  the  Military  Board  the  enlistment  of  men,  and  all  matters 
relating  to  enlistment  and  training  of  boys ;  to  the  Bureau  of  Finance 
and  Supplies,  the  purchase  of  coal  for  the  Navy ;  and  to  the  Bureau 
of  Construction,  all  other  matters  under  its  control. 

3d.  I  submit  tliat  the  Bureau  of  Yards  and  Docks  be  abolished,  the 
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military  and  executive  control  of  the  yards  being  transferred  to  the 
Military  Board,  and  all  matters  relating  to  docks,  wharves,  etc.,  being 
transferred  to  the  Bureau  of  Construction.  If  considered  necessary,  a 
Navy  civil  engineer  may  be  permanently  or  temporarily  attached  to 
the  staff  of  the  commandant  of  the  yard,  or  contracts  may  be  made 
for  special  work  with  a  civil  engineer  not  in  the  Navy. 

As  the  assignment  of  ships  for  service  will  come  under  the  direc- 
tion of  the  Military  Board,  it  will  be  necessary  for  it  to  be  informed 
from  time  to  time  of  the  progress  of  work  on  ships  under  construction 
or  repair,  condition  of  batteries,  engines,  boilers,  electrical  apparatus, 
etc.,  all  which  information  should  be  given  by  the  bureaux  when 
requested  by  the  Board ;  but  the  Board  can  exercise  no  authority 
over  any  bureau,  the  Secretary  of  the  Navy  retaining  the  sole  authority 
to  issue  an  order  to  a  chief  of  bureau. 

Three  line  officers  of  high  rank  should  constitute  the  Military 
Board,  to  be  appointed  by  the  Secretary  of  the  Navy  for  a  term  of 
three  years,  and  to  be  removed,  relieved,  or  reappointed  at  his 
pleasure,  thus  removing  all  danger  of  injury  to  the  service  by  serious 
difference  of  opinion  between  the  Secretary  and  his  counsellors.  The 
responsiblity  for  all  rests  with  the  Secretary,  and  accord  with  his 
counsellors  is  necessary  to  justify  him  in  assuming  the  responsibility 
of  following  their  advice. 

What  I  have  said  may,  I  think,  serve  as  a  basis  to  act  on— as  a  first 
draft  of  a  plan  to  be  discussed,  elaborated,  or  remodeled.  It  estab- 
lishes a  Military  Board,  and  redistributes  the  assignment  of  Depart- 
ment work.  I  now  propose  a  method  by  which  the  work  of  the 
bureaux  controlling  the  civil  work  of  the  Department  may  be  co- 
ordinated. 

My  views  on  this  matter  are  formed  on  the  experience  I  had  as 
President  of  the  Advisory  Board  charged  with  the  construction  of  the 
first  four  vessels  of  the  new  Navy.  This  Board  consisted  of  the  presi- 
dent, a  line  officer ;  two  engineers,  one  a  civilian ;  two  naval  con- 
structors, one  a  civilian ;  two  line  officers,  and  a  secretary  (a  graduate 
of  the  Naval  Academy,  with  rank  of  Assistant  Naval  Constructor,  well 
informed  on  engineering  matters).  The  new  ships  were  designed 
by  this  Board,  and  it  had  charge  of  all  the  details  of  construction. 
This  Board  sat  daily,  in  daily  correspondence  with  its  inspectors  at 
the  yard  of  the  contractor  and  at  the  foundries  where  the  material 
was  being  manufactured.  Matters  relating  to  all  branches,  whether 
of  construction,  of  steam  engineering,  of  platforms  for  batteries,  of 
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position  of  dynamos  or  boats,  of  ventilation,  of  strength,  of  metal,  or 
of  domestic  arrangements,  were  all  discussed  by  the  whole  Board, 
and  wherever  the  work  of  one  branch  was  found  to  be  interfering,  or 
likely  to  interfere,  with  the  work  of  another  branch,  the  difficulty  had 
to  be  settled  there  and  then,  so  that  the  mail  of  that  day  might  instruct 
the  inspectors.  The  representative  of  each  branch  on  the  Board  was 
loth  to  modify  its  plans,  but  the  matter  could  not  be  avoided  or  post- 
poned, it  had  to  be  settled  at  once.  Thus  compromises  were  forced, 
and  these  were  mainly  arranged  by  the  members  whose  specialties 
were  not  concerned,  but  who  were  familiar  with  the  needs  of  all.  The 
representatives  of  the  different  branches  were  thus  forced  to  "  co- 
ordinate," as  a  majority  of  the  Board,  when  a  vote  was  taken,  decided 
the  question. 

My  -proposition  is  that  the  chiefs  of  bureaux — not  all,  but  such  as 
have  to  do  with  materiel — should  constitute  a  permanent  Advisory 
Board,  meeting  daily  and  discussing  all  matters  relating  to  construc- 
tion of  new  ships,  repair  of  old  ones,  arrangement  of  batteries,  etc., 
]  with  view  to  making  all  their  plans  co-ordinate,  by  controlling  weights, 

I  and  watching  carefully  that  no  departure  be  made  from  the  original 

plans  or  designs  without  the  accord  of  a  majority  of  the  Board.  All 
new  ships  should  be  designed  by  this  Board,  and  every  detail  of  con- 
struction followed  by  it ;  and  all  reports  from  constructors  at  navy 
yards,  as  well  as  from  the  inspectors  at  the  yards  of  contractors,  should 
be  received  by  this  Board,  discussed,  and  action  decided  on  before 
they  go  to  the  bureaux.  Each  bureau  will  thus  be  under  control  of 
the  Board  which  is  composed  of  their  respective  chiefs,  and  there 
ought  to  be  no  danger  of  complication  in  the  progress  of  the  work. 

The  antagonism  which  existed  in  the  Navy  Department  to  the 
Advisory  Board  arose  from  the  feeling  that  it  was  exercising  the 
functions  of  tlie  bureaux.  The  fact  that  it  existed  by  act  of  Congress 
was  not  sufficient  to  reconcile  the  bureaux  to  its  existence.  There 
was  no  harmonious  action,  and  such  aid  as  was  required  of  them  was 
not  readily  or  willingly  rendered.  The  Advisory  Board  will  go  out 
of  existence  with  the  completion  of  the  Chicago,  and  that  injury  to 
the  amour  propre  of  the  bureaux  will  be  removed,  as  its  duties  were 
limited  to  the  first  four  ships. 

But  the  bureaux  have  the  same  cause  of  complaint  now  as  regards 
the  designing,  at  least,  of  the  new  ships  that  are  under  construction. 
In  the  case  of  those  vessels,  boards  have  been  formed,  under  the  Sec- 
retary's order,  to  devise  and  submit  plans  to  him ;  the  bureau  chiefs 
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are  thus  subjected  to  the  same  slight  at  which  they  so  chafed  in  the 
case  of  the  Advisory  Board  established  by  act  of  Congress. 

If  the  chiefs  themselves  are  required  to  act  as  members  of  a  p)erma- 
nent  board,  there  ought  to  be  no  antagonism  with  anybody.  No 
chief  will  be  entirely  independent  in  control  of  his  work  in  his  bureau, 
as  in  work  where  other  bureaux  are  concerned  he  must  work  in 
accord  with  them.  But  the  same  consideration  must  be  exercised  by 
the  other  bureaux  in  reference  to  him,  and  thus  the  quid  pro  quo  will 
be  rendered. 

I  should  look  for  the  best  possible  results  to  follow  from  this  daily 
intercourse  of  the  chiefs  of  bureaux.  Each  bureau  is  seeking  and 
acquiring  the  latest  information  in  respect  to  developments  in  its 
branch.  The  Office  of  Intelligence  is  engaged  in  collecting  information 
on  all  professional  subjects,  and  the  fruits  of  its  labors  are  at  the  service 
of  the  Board.  The  collections  of  each  being  communicated  to  all  the 
members  will  keep  them  au  courant  with  general  progress,  and  no 
body  of  men  can  be  found  better  equipped  to  advise  on  matters  of 
new  construction.  The  full  benefit  of  all  their  research  can  only  be 
gained  by  mutual  counsel,  imparting  information  one  with  another, 
and  thus  "  co-ordinating  "  their  labors. 

Experience  has  shown  that  if  this  matter  of  meeting  for  consultation 
be  left  to  the  discretion  of  the  chiefs  of  bureaux,  nothing  will  come  out  of 
it.  They  are  very  sensitive  to  any  interference  with  their  prerogatives, 
and  are  unwilling  to  accept  suggestions  except  from  their  own  corps. 
If  it  were  possible  to  secure  sufficient  time  for  Congress  to  act  on 
Naval  Administration,  it  would  be  well  to  have  these  consultations 
of  the  Board  established  by  statute,  and  at  the  same  time  an  assistant 
chief  should  be  provided  for  each  of  the  bureaux  whose  chief  is  a 
member  of  the  Board.  From  my  experience  on  the  Advisory  Board, 
I  have  seen  that  the  work  of  the  Board  will  occupy  a  large  portion  of 
the  labor  of  its  members,  who  will  be  prevented  from  attending  in  the 
bureau  office  for  the  dispatch  of  current  work.  This  must  be  turned 
over  to  the  assistant  chief,  in  accordance  with  the  decision  of  the 
Board,  communicated  by  the  chief  himself. 

This  Board  should  consist  of  the  chiefs  of  Construction,  Steam 
Engineering,  Ordnance,  and  Navigation.  The  president  of  the  Board 
should  be  a  line  officer  of  high  rank,  selected  for  his  known  familiarity 
with  matters  of  construction  and  maiiriel;  and  a  secretary  should  be 
appointed  from  the  lists  of  assistant  naval  constructors  or  assistant 
engineers,  young  men  who  have  shown  decided  ability  in  their  pro- 
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fession,  and  familiarity  with  the  hij^her  studies  of  designing  ships  and 
engines.  The  president  of  the  Board,  not  being  a  chief  of  a  bureau, 
will  be  more  apt  to  insist  on  the  thorough  discharge  of  the  work  of 
the  Board  than  if  he  were  a  chief  of  bureau,  and  his  influence  as  a 
moderator  will  tend  much  to  modify  serious  difTerences  of  opinion  by 
suggesting  compromises. 

I  would  leave  the  Bureau  of  Provisions  and  Clothing,  more  properly 
to  be  called  the  Bureau  of  Finance  and  Supplies,  under  the  personal 
control  of  the  Secretary  of  the  Navy,  In  matters  pertaining  to  this 
branch  of  Department  work,  the  chief  of  the  bureau  is  the  all -sufficient 
adviser  to  the  Secretary.  As  this  bureau  has  now  all  disbursements 
under  its  control,  purchasing  all  supplies  as  well  as  distributing  the 
"pay  of  the  Navy,"  I  would  limit  the  responsibility.  The  Secretary 
may  naturally  be  supposed  to  be  a  man  of  business  ability  and  of 
some  legal  knowledge,  and  in  affairs  of  finance  should  personally 
assume  the  control  that  is  imposed  by  the  responsibilities  of  his  office. 
The  Bureau  of  Medicine  and  Surgery  I  would  also  leave  under  the 
personal  control  of  the  Secretary,  except  in  the  assignment  of  officers 
to  duty,  and  employment  oi  personnel,  which  would  be  a  part  of  the 
business  of  the  Military  Board, 

These,  in  brief,  are  the  ideas  I  would  suggest  for  the  distribution  of 
the  work  of  the  Department.  It  remains  to  cite  the  portion  of  the 
labor  thai  would  come  under  the  supervision  of  the  Military  Board, 
to  which  I  would  add  the  Commandant  of  the  Marine  Corps,  when 
matters  relating  to  that  military  branch  of  the  service  are  under  consid- 
eration. 

The  Board  will  consist  of  three  line  officers  of  the  Navy,  carefully 
selected  for  fitness,  of  as  high  rank  as  possible,  none  to  be  below  the 
rank  of  commander,  and  the  Commandant  of  the  Marine  Corps,  wheo 
that  branch  of  the  service  is  under  consideration.  One  member  of  the 
Board  shall  be  selected  for  his  especial  acquirements  in  the  branch  of 
naval  gunnery.  The  president  of  this  Board  will  be  the  Secretary  of 
the  Navy,  when  his  other  occupations  will  admit  of  his  attending  the 
meetings — at  other  ticnes  the  senior  officer  will  preside.  All  orders 
issued  by  this  Board  are  supposed  to  emanate  from  the  Secretary  of 
the  Navy,  and  will  be  signed  by  him,  or,  under  instructions  from  him, 
by  the  senior  officer,  "  by  order  of  the  Secretary." 

Under  its  control  will  be  placed  all  that  relates  to  the  personnti  of 
the  Navy,  officers,  enlisted  men  and  boys,  and  the  Marine  Corps ;  all 
that  relates  to  ships  not  in  the  hands  of  the  bureaux  under  construe- 
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tion  or  under  repair,  their  efficiency  if  in  commission,  their  care  and 
preservation  if  in  ordinary  or  waiting  assignment  to  sea  duty ;  the 
instructions  issued  to  commanders-in-chief,  to  commanders  of  ships 
and  commandants  of  yards;  all  matters  relating  to  discipline,  court- 
martials,  reports  of  punishment,  etc.;  all  matters  relating  to  military 
exercises  of  all  kinds,  whether  with  sails,  guns,  boats,  landing-parties, 
or  what  not ;  all  matters  relating  to  naval  gunnery,  as  distinguished 
from  ordnance;  the  office  of  Naval  Intelligence,  and  the  office  of 
the  Judge  Advocate  General. 

These  duties  are  of  the  most  important  executive  character,  involv- 
ing much  labor.  It  is  evident  that  the  services  of  several  junior 
officers  will  be  required  to  attend  to  the  details  of  work  assigned'  to 
the  Hoard.  This  work  will  be  highly  instructive  to  those  who  may 
be  charged  with  this  duty. 

Believing  that  the  Secretary  has  the  authority  to  make  such  assign- 
ment of  duties  as  I  have  indicated,  I  would  point  to  the  advantage 
thus  granted  of  trying  the  experiment  before  fixing  the  rule  by  statute. 
Such  inconsistencies  as  might  become  apparent  by  practice  could  be 
corrected  and  the  whole  adjusted  on  a  working  basis,  and  when  per- 
fected, an  act  of  Congress  might  be  asked  for  making  it  law.  Mean- 
time' the  two  bureaux  to  whom  no  duties  would  be  assigned  would 
await  eventualities,  and  their  abolition  by  legal  enactment  might  be 
declared  at  the  same  lime  as  the  new  law  is  confirmed.  They  exist 
now  by  law,  but  only  for  the  convenience  of  the  Secretary  if  he  wishes 
to  assign  duties  to  them.  There  is  nothing  mandatory  in  the  law, 
making  it  necessary  for  him  to  employ  them  ;  if  he  prefers  to  divide  his 
duties  without  their  use,  they  are  simply  in  abeyance  and  superfluous. 

What  I  have  said  agrees  in  the  main  with  what  has  been  advanced 
by  Admiral  Luce,  but  we  have  different  ways  of  reaching  the  same 
end.  As  an  officer  of  the  Navy,  I  am  much  obliged  to  him  for  having 
started  this  **  ball  in  motion,'*  and  if  he  finds  he  has  roused  the  "jeers 
and  taunts  of  his  opponents,"  he  will  see  that  I  am  not  one  of  them. 
I  hope  his  paper  will  attract  the  attention  it  deserves,  and  that  it  may 
lead  not  only  out  of  the  Department,  but  in  it  as  well,  to  serious 
thought,  and  ultimate  deliberation  in  council,  by  which  means  alone 
a  final  decision  may  be  reached  which  can  be  approved  by  the  sound 
judgment  of  the  Navy. 

Lieutenant  Richard  Wainwright. — ^The  most  valuable  por- 
tion of  the  paper  under  discussion  is  "  the  principles  which  should 
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obtain  in  the  or;^anizati<)n  of  a  naval  government,"  as  deduced  by 
Admiral  Luce  from  his  historical  account  and  jjraphic  description  of  the 
Eiv^lish,  French,  and  our  own  naval  administration.  Certainly  there 
can  be  no  subject  of  j^reater  importance  to  the  Navy.  If  our  naval 
administration  is  laulty,  it  must  aflect  the  Navy  to  its  very  core. 
especially  at  a  time  when,  under  the  best  of  government,  its  entire 
organization  must  be  on  the  stretch  because  of  the  great  changes 
beinj^  made  in  its  material,  and  the  necessity  of  keeping  going  at  the 
same  time  a  very  old  Navy  and  a  very  new  Navy.  How  can  we  tell 
if  the  i>rescnt  system  be  faulty  or  no  ?  At  first  sight  it  would  seem 
as  if  the  test  of  war  were  the  only  true  test.  In  a  naval  establishment 
this  is  not  alto;;ether  true,  but  as  it  has  been  claimed  that  our  present 
system  stood  the  test  of  war,  it  may  be  well  to  look  into  the  matter. 
Admiral  Luce  shows  in  his  i)aper  how,  *'  under  the  pressure  of  a 
j4r.'-at  national  crisis,  the  Department  changed  its  organization  in  the 
direction  suL;!L^est«;d  by  theory,  only  to  relapse  when  the  pressure  was 
removed."  But  how  was  it  before  the  organization  was  changed — 
that  is,  before  Captain  G.  V.  Fox  was  appointed  Assistant  Secretary? 
Certainly  the  Navy  was  not  in  any  way  prepared  for  war.  It  might 
well  have  been  that  under  any  system  the  Navy,  at  the  outbreak  of 
war,  would  have  been  unprepared  so  far  as  ships  and  guns,  as'  the 
material  p^oes :  but  lo(;k  at  the  workings  of  the  Department  itself. 
The  Secretary  had  no  one  to  turn  to  for  advice ;  none  whose  duty  it 
was  to  ttfll  him  what  operations  might  be  undertaken,  what  was  needed 
for  the  successful  accomplishment  of  the  objects  of  the  expedition. 
To  be  sure  there  were  people  in  the  Department  whose  duty  it  was  to 
advi.-'.'  him  as  to  various  minutiae,  mainly  in  regard  to  the  material ; 
but  no  one  to  tell  him  what  the  Navy  could  do,  and  what  was 
iinpiiu  licable,  and  in  fict  to  give  him  advice  as  to  naval  policy,  naval 
stral^v^y,  naval  tactics  or  loj^^istics.  Captain  Fox  did  much  to  supply 
this  II' « (1.  He  was  a  highly  intelligent  man,  a  very  able  officer,  with 
tine  executive  ability,  but  he  could  not  supply  the  want  in  the  system 
at  oii'N-.  Much,  of  the  information  needed  he  was  obliged  to  gather 
ainid>i  the  jjie^sin^  necessities  of  a  great  naval  effort.  No  one  but 
hiiiiMll  can  tell  h')W  hard  this  was  in  the  commencement,  or  how 
much  eiierLiy  hr  was  obliged  to  expend  in  overcoming  the  inertia  of 
an  old  and  faulty  system.  \Ve  know  that  the  Secretary,  Mr.  Welles, 
f'.unfi  a(l\:.-><  r^.  and  <hose  his  men  well ;  but,  in  the  nature  of  things, 
tli'.'v  could  not  snj)ply  altogether  and  immediately  the  much-felt  want. 
We  have    seen  in  the  history  of  .'Vbraham  Lincoln,  by   Hay  and 
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Nicolay,  who  some  of  his  and  the  President's  advisers  were,  and  to 
the  names  of  Fox,  Meigs,  and  Porter  might  be  added  the  names  of 
Professor  Bache,  the  Superintendent  of  the  Coast  Survey ;  and  the 
then  Hydrographic  Inspector  and  afterwards  Superintendent,  Carlisle 
Patterson,  once  an  officer  of  the  Navy — all  able  men,  all  able  advisers, 
but  none  directly  responsible  for  their  advice ;  none  with  plans  prepared 
beforehand ;  none  with  the  necessary  information — nor  was  there  the 
necessary  machinery  in  the  Department  to  carry  out  the  best  of 
plans.  The  plans  were  various ;  they  were  pushed  forward  to  a  great 
extent  by  personal  exertion.  They  interfered  with  each  other ;  and  so 
faulty  was  the  machinery,  that  an  expedition,  approved  and  authorized 
by  Mr.  Welles,  was  prevented  from  being  a  success  by  the  diversion 
of  some  of  the  vessels  needed,  without  the  Secretary  being  aware  of 
the  change  of  destination.  The  Navy  during  the  war  met  with 
many  successes  and  achieved  wonderful  results,  but  in  spite  of  the 
bureau  system  and  not  because  of  it  It  is  difficult  to  judge  of  the 
efficiency  of  a  naval  or  military  system  by  success  or  failure  in  war. 
In  time  of  war,  great  men,  men  of  genius,  come  to  the  front  and 
trample  down  all  obstacles,  and  the  blood  and  money  of  the  country 
run  as  water.  It  is  only  by  noticing  the  obstacles  that  are  overcome, 
and  seeking  the  cause  of  failures  that  do  arise  ;  by  careful  observation 
of  the  workings  of  the  system  itself,  as  separated  from  special  change 
made  under  pressure — that  the  faults  of  a  system  may  be  discovered, 
though  the  war  be  successful.  The  same  argument  was  used,  prior 
to  the  Crimean  war,  in  favor  of  the  military  administration  of  Great 
Britain.  It  was  urged  that  under  this  administration,  Napoleon  I  was 
conquered  by  Wellington.  Kinglake  shows  how  the  administration 
altered  under  pressure,  and  thus  altered,  served  to  enable  Wellington 
to  conquer ;  and  he  also  shows  how  it  again  fell  into  old  grooves  and 
became  so  wedded  to  them  that  it  failed  to  yield  to  pressure  in  the 
early  part  of  the  Crimean  war,  and  thus  produced  the  horrors,  the 
crimes  of  that  first  winter,  and  nearly  brought  about  the  overthrow 
of  the  English,  and  thus  of  the  allied  armies.  It  is  to  be  hoped  we 
may  not  need  such  a  lesson  to  force  the  adoption  of  needed  reform. 
Admiral  Luce  has  sounded  the  keynote  of  our  necessities,  the 
separation  of  the  military  from  the  civil  business  of  the  Department 
If  any  one  doubt  this,  let  him  look  for  any  definite  naval  policy  under 
the  present  system.  Surely  a  naval  policy  is  necessary  during  the 
formation  of  a  Navy,  so  that  the  class  and  number  of  vessels  to  be 
built  may  be  decided  upon,  as  well  as  afterwards,  for  the  wielding  of 
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the  power  formed.  Under  what  bureau  of  the  Department  does 
naval  policy  come  ?  Whose  duty  is  it  to  advise  the  Secretary  as  to 
the  policy  to  be  adopted,  and  place  before  him  the  data  necessary  for 
him  to  reach  a  conclusion ;  to  inform  him  of  the  various  kinds  of 
policy,  and  the  material  needed  according  to  the  policy  he  may  adopt  ? 
Surely  this  alone  requires  much  machinery  to  gather  the  necessary 
information,  and  long  study  to  digest  it,  an  active  naval  career  to  pre- 
pare for  its  understanding.  Above  all,  who  is  required  by  authority 
and  custom  to  place  before  the  country  the  outlines  of  a  scheme  for 
building  up  the  new  Navy,  and  for  its  proper  use  after  it  is  built? 
What  is  our  policy  ?  Surely  not  one  of  offensive  war,  for  we  are  not 
beginning  to  think  of  building  a  Navy  that  can  keep  the  seas.  Not 
a  defensive  war,  for  we  have  not  thought  of  building  the  necessary 
torpedo-boats  and  coast-defense  vessels  or  a  flanking  fleet.  In  fact  it 
has  not  been  decided  what  part  the  Navy  would  take  in  a  defensive 
war ;  whether  it  would  be  a  better  defense  to  rely  on  fortifications 
aided  by  torpedo-boats  and  a  few  harbor-defense  vessels,  or  combine 
fortifications,  torpedo-boats  and  coast-defense  vessels  with  a  flanking 
fleet  of  armored  vessels,  as  advocated  by  some  high  naval  authorities. 
Not  to  prey  on  the  enemy's  commerce  and  thus  force  a  peace,  for  we 
have  no  coaling  stations,  and  few  fast  cruisers  in  comparison  with 
some  of  our  possible  enemies. 

We  have  some  cruisers  and  are  building  others.  We  are  building 
some  gunboats,  and  are  to  build  three  armored  vessels,  with  one  or 
two  torpedo-boats.  If  tiiere  is  any  definite  end  towards  which  we  are 
striviiii:',  if  there  is  anv  definite  number  of  vessels  or  class  of  vessels 
which  is  tlie  limit  towards  which  we  are  aiming,  it  has  not  been  made 
public.  The  Army  has  a  definite  plan  for  defending  our  coasts,  but 
where  is  ours?  To  be  sure,  if  the  Army  plan  be  adopted  as  the  cor- 
rect one,  there  is  but  little  need  for  a  Navy.  It  has  a  few  peace  duties 
and  may  manage  some  torpedo-boats  and  three  floating  batteries.  If 
these  will  protect  our  coasts,  what  more  can  the  Navy  expect?  for 
it  can  be  hardly  contemplated  to  build  an  armored  fleet  that  will 
enable  us  to  make  aj^gressive  demonstrations  against  the  great  mari- 
time powers  of  the  world.  But  imagine — the  necessity  for  a  Navy 
having  been  recognized — a  Navy  has  been  built.  War  is  declared  ; 
an  admiral  is  placed  in  command  of  our  fleet.  Will  he  be  allowed  to 
form  his  own  policy,  or  will  one  be  dictated  to  him?  Where  will  he 
jLret  the  necessary  information  as  to  the  constituents  of  his  force,  and 
as  to  the  supplies  he  may  rely  upon  for  carrying  on  the  war?     For- 
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tunately  we  have  an  Intelligence  Office  that  will  give  him  all  informa- 
tion about  the  enemy.  Will  he  take  a  staff,  as  at  present,  or  will  he 
be  allowed  to  choose  one  more  in  accordance  with  modem  require- 
ments? Without  a  purely  military  branch  in  the  Department,  the 
first  operation  of  war  must  be  made  at  haphazard,  or  be  dependent 
upon  the  will  and  brain  of  the  commander  chosen,  who,  in  place  of 
bending  all  his  energies  to  the  combat,  must  supply  the  details 
neglected  in  time  of  ^eace  because  of  a  faulty  system  of  administra- 
tion. It  is  to  be  hoped  that  Admiral  Luce's  paper  will  serve  to 
crystallize  naval  thought,  and  that  the  energies  of  all  who  bear  the 
interest  of  the  Navy  at  heart  may  be  bent  towards  accomplishing  this 
much-needed  reform,  of  the  separation  of  the  military  from  the  civil 
business  of  the  Naval  Department 
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A  PROPOSED  SYSTEM  OF  MESSING  THE  CREWS  OF 

OUR  MEN-OF-WAR. 

By  Lieutenant  Daniel  Delehanty,  U.  S.  Navy. 


It  will  be  unquestionably  conceded  that  the  messing  of  a  man-of- 
war*s  crew  in  our  service  is  the  most  imperfect  part  of  its  organization. 
Every  line  officer  is  familiar  with  the  annoyances  and  discomforts 
that  result  from  it,  and  how  utterly  out  of  harmony  it  is  with  the 
general  organization  of  a  well  disciplined  ship.  Time,  with  its 
changes  in  types  of  ships,  ordnance,  etc.,  has  forced  upon  us  changes 
in  the  various  other  organizations ;  but  in  the  matter  of  messing,  so 
important  to  the  health,  contentment,  and  general  welfare  of  the  men, 
we  remain  to-day  very  much  in  the  same  condition  as  when  our  navy 
sprang  into  existence. 

We  all  know  the  objections  to  the  present  system  :  the  untrained, 
untidy  cooks,  and  the  impossibility  of  obtaining  the  requisite  number 
of  men  suitable  for  the  duty ;  the  ruining  in  its  preparation  of  the 
good,  generous  ration  furnished  by  the  Government ;  the  old  and 
unclean  manner  of  washing  mess  gear ;  the  necessarily  wasteful 
system  of  apportioning  out  the  mess  stores  to  the  numerous  cooks ; 
the  frequent  complaints  of  the  messes  against  each  other  for  pur- 
loining sea  stores ;  the  delay  in  clearing  up  the  decks  after  meals 
and  especially  when  boats*  crews  or  other  parties  of  men  are  absent ; 
and  the  difficulty  of  keeping  satisfactory  meals  for  such  absentees* 
It  is  reasonable  to  assume  that  any  proved  system  which  eliminates 
all  these  objections  would  challenge  the  consideration  of  every  line 
officer  and  demand  a  fair  trial.  The  following  plan  does  eliminate 
them,  and  in  addition  spares  the  Executive  and  Paymaster  many 
annoyances  and  a  considerable  amount  of  unnecessary  labor,  gives 
the  greatest  satisfaction  to  the  men  and  adds  materially  to  their  com- 
fort, at  the  same  time  doing  away  with  the  custom  of  contributing  to 
a  mess  fund  from  their  scant  wages.  This  statement  is  based  on  a 
twelve  months*  trial  of  the  system  on  board  the  Independence,  with 
the  number  of  men  on  board  during  that  period  ranging  from  two 
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hundred  to  over  three  hundred.  I  am  confident  that  tite  aune 
system,  with  slight  modifications  (which  will  be  JBdicated),  miglit  be 
adopted  on  board  cruisers  with  the  same  excellent  resnlta. 

The  Independence  organization  consists  of  one  mess  for  tbe  entire 
ship's  company,  appointed  petty  oflScers  included.  The  meet  ii 
served  by  one  ship's  cook,  one  pantryman,  and  one  mewman  far 
every  twenty  men.  With  a  large  number  of  men  on  boardv  an 
assistant  cook  and  an  assistant  pantryman  are  necessary.  All  tlie  ntkni 
are  commuted  and  form  a  mess  fund  in  the  hands  d  the  Paymaster. 
The  pantryman  alone  receives  extra  compensation — twenty  doOais 
per  month  being  paid  him  out  of  the  mess  fund ;  tlus,  with  Ae 
pay  of  his  rate,  secures  an  efficient  man  for  the  duty,  wUch  it  of  Ae 
first  importance. 

A  pantry  was  built  forward  on  the  gun-dedc,  abreast  the  galfeyt 
with  sufficient  locker  room  for  groceries;  a  large mnk for  wasluqK 
mess  gear,  with  waste  pipe  leading  overboard,  the  neceasary  8fadin0g^ 
and  a  strong  table  about  five  feet  by  three  feet  were  put  iqK  A 
bread-bin  was  built  against  and  abaft  the  after  athwartsfaip  pantiy 
bulkhead,  large  enough  for  two  days'  supply  of  bread,  one  end  of  Ae 
bin  being  partitioned  off  for  flour. 

It  was  at  first  intended  to  keep  all  the  mess  gear  in  the  pantiy* 
but  it  was  found  that  thb  would  make  the  room  inconveniently  laf|cc^ 
so  one  mess  chest  for  each  twenty  men  was  used  tor  orodcery  aMJf» 
the  cutlery  being  kept  in  the  mess  table  drawers,  so  arranged  diat  it 
could  be  thoroughly  inspected  at  a  glance. 

Three  reliable  caterers  were  appointed,  the  i 
master's  yeoman,  and  a  corporal  of  marines  (the      ul  ij) ; 

they  selected,  with  the  approval  of  the  commandu  ar 

butcher,  and  baker  to  furnish  the  supplies.    It  was  cx 
tradesmen  that  their  bills  would  be  paid  by  the 
at  the  end  of  each  month,  and  as  their  sales  would  be  t 

furnish  the  best  of  everything  ordered  at  the  U 
was  manifestly  their  policy  to  do  this,  for,  under  t  i 

mess  money,  amounting  generally  to  one  hundr  ' 

per  month  for  each  mess,  including  commuted  ', 

entrusted  to  the  mess  cooks  to  pay  the  m       bi 
unfrequently  deserted  with  the  entire  amount ; 
such  cases  were  invariably  unwilling  to  make  good 
tradesmen  loth  to  insist  on  it  through  fear  of  1 
latter  had  to  submit  to  the  losses,  and  in  order  to 
they  charged  higher  prices  to  cover  such  conti 
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The  caterers  purchase  the  supplies  daily,  and  deliver  the  pass-books 
to  the  executive  officer  for  his  inspection.  The  latter  keeps  at  hand 
a  daily  corrected  record  of  the  number  of  men  attached  to  the  ship, 
so  that  it  is  a  simple  calculation  in  examining  the  books  to  determine 
whether  or  not  the  daily  ration  amount  has  been  exceeded.  Every 
morning  after  the  liberty  list  has  been  signed,  the  caterers  are  notified 
of  the  number  of  men  who  will  be  absent  on  the  following  day,  and 
the  orders  for  supplies  decreased  accordingly,  thus  saving  to  the  men 
what  under  the  old  system  would  have  been  wasted.  After  a  brief 
experience,  the  caterers,  being  intelligent  men,  acquired  an  exact 
judgment  of  the  quantity  of  provisions  to  be  ordered  under  all  cir- 
cumstances, so  that  each  man  had  an  abundance  to  eat,  and  nothing 
was  wasted. 

At  the  end  of  each  month  the  tradesmen  submit  their  bills,  which, 
after  being  certified  to  by  the  caterers  as  correct,  are  approved  by 
the  executive  officer,  and  finally  by  the  commanding  officer,  who 
orders  the  paymaster  to  pay  the  same  and  charge  to  the  general 
mess  fund. 

Under  the  old  system  each  man  was  required  to  pay  a  mess  assess- 
ment of  three  dollars  per  month ;  under  the  present  plan  none  is 
required,  but,  instead,  a  surplus  of  over  three  hundred  dollars  had 
accumulated  at  the  end  of  the  first  three  months,  with  a  decided 
improvement  in  the  character  and  preparation  of  the  food.  The 
surplus  is  never  allowed  to  exceed  five  hundred  dollars.  It  accumu- 
lates in  the  summer,  when  provisions  are  cheap,  and  is  drawn  upon 
in  the  winter,  when  the  prices  for  the  same  are  higher,  so  that  the 
fare  throughout  the  year  is  uniformly  good ;  it  is  also  drawn  upon 
when  necessary  to  renew  mess  gear,  and  on  holiday  occasions  when 
the  men  are  given  an  especially  good  dinner. 

The  duty  of  the  pantryman  is  to  prepare  all  the  food  for  the  galley 
and  tables ;  in  other  words,  his  duties  are  to  this  extent  those  of  a 
steward.  He  and  the  ship's  cook  work  together,  and  are  assisted, 
when  necessary,  by  regular  details  from  the  messmen. 

The  messmen  are  detailed  from  the  rates  below  seaman,  one  private 
for  the  marine  guard,  the  latter  always  messing  together.  As  the 
duties  of  the  messmen  are  simply  mechanical,  requiring  no  knowl- 
edge of  the  preparation  of  food,  all  the  men  in  the  rates  of  ordinary 
seamen,  landsmen  and  coal-heavers,  excepting  those  otherwise 
specially  detailed,  are  required  to  perform  the  duty  in  rotation.  The 
detail  is  changed  monthly. 

The  men  are  not  assigned  to  any  particular  tables  or  seats.    The 
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« 

I  one  rule  in  this  respect  is,  that  they  shall  first  fill  up  all  the  forward 

tables,  leaving  the  vacancies  in  the  after  ones  for  any  absentees. 

«  When  any  number  of  men  are  detained  from  meals  on  duty,  such  as 

boats'  crews  and  working  parties,  the  officer  of  the  deck  sends  an 
order  to  the  pantry,  and  on  their  return  they  are  served  with  meals  as 
hot  and  as  good  in  all  other  respects  as  when  the  meal  was  "piped." 
No  other  tables  excepting  those  occupied  by  these  men  are  delayed 
in  clearing  off.  and  when  the  hands  are  turned  to,  except  on  very 
unusual  occasions,  the  decks  are  ready  for  the  sweepers.  Such  men 
as  receive  their  meals  at  seven  bells — sentries,  quartermasters,  and 
the  watch  of  the  engineer's  force — are  served  together  at  the  same 
table,  which  is  again  in  readiness  at  the  regular  meal  hour. 

The  system  is  most  convenient  when  men  are  sent  on  detached 
duty,  as  they  may  be  supplied  with  their  ration  money  out  of  the  mess 
fund,  or  the  executive  officer  may  direct  the  caterers  to  procure  from 
the  tradesmen  stores  suitable  for  the  occasion.  Under  the  old  system, 
when  large  drafts  were  sent  from  the  ship,  it  invariably  happened  that 
one  or  more  of  the  messes  were  reduced  below  the  number  of  commuted 
rations  allowed  in  such  messes  ;  this  resulted  in  much  trouble  to 
the  executive  and  paymaster  and  in  a  reorganization  of  the  messes. 
Another  serious  objection  to  the  old  system  is  very  manifest  when 
recruiting.  As  the  recruits  become  at  once  largely  indebted  to  the 
Government  for  their  outfit,  they  can  receive  no  money  for  several 
months,  and  have  therefore  none  to  pay  into  their  messes  unless  they 
draw  and  sell  extra  clothing  and  small  stores.  To  prevent  this 
requires  the  closest  scrutiny  on  the  part  of  the  divisional  officers, 
wliich  is  njt  always  given,  and,  in  consequence,  additional  labor  falls 
upon  the  executive.  When  the  recruits  fail  to  pay  their  assessments, 
either  the  other  men  in  the  messes  are  direcllv  taxed  for  the  deficiency, 
or  the  tradesmen  nr)minallv  bear  the  h^ss,  which,  as  before  remarked. 
they  re( -jvcr  through  increased  prices.  Hence,  recruits  are  an  unde- 
sir.iijle  element  in  the  messes,  and  it  is  always  a  source  of  daily  trouble 
to  keep  th<rin  equally  distributed  and  the  messes  equalized. 

WIIKN  Tin:  CREWS  OF  VKSSFLS  UNDER  REPAIRS  ARE  TRANSFERRED 
TO  THF.   KF.CF.IVING  SHIP  WITHOL'T  THEIR  PAY  ACCOUNTS. 

As  tilis  I: rq lit.- inly  occurs,  it  was  thought  by  many  officers  that  it 
i:rl.-::t  i:--.:  i.r  practica!/;e  to  conduct  satisfactorily  the  two  systems  of 
i:ii  rsin-  in  tiie  sa;r.e  hliip,  in  which  event  the  system  on  trial  would 
\n:  .i  lailiiie  as  far  as  receiving  aliips  are  concerned.     This  possibility 
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had  been  duly  considered,  but  as  a  practical  test  was  the  only  means 
of  determining  the  result,  one  was  awaited  with  interest,  and  when  it 
occurred  it  proved  to  be  in  the  highest  degree  satisfactory.  There 
was  no  hitch  whatever,  from  the  first  to  the  last  meal.  On  the  con- 
trary, it  was  found  to  be  an  advantage  to  the  transferred  crew,  in 
giving  them  a  larger  share  of  the  galley  than  they  would  have  had 
otherwise.  This  latter  crew  kept  its  organization  intact.  The  meals 
were  served  for  all  hands  at  the  same  hours. 

THE  SYSTEM  AS  ADAPTED  FOR  CRUISERS. 

It  would  be  neither  practicable  nor  desirable  to  commute  all  the 
rations  as  for  a  receiving  ship.  It  is  proposed  to  commute  no  more 
than  are  ordinarily  commuted  in  sea-going  ships ;  but  as  all  the  men 
are  to  be  in  one  mess,  all  the  rations  to  be  commuted  shall  go  into 
the  general  mess  fund,  and  the  stores  procured  with  this  fund  shall 
be  kept  in  one  place  and  under  the  control  of  the  pantryman. 

If  it  should  be  found  that  this  does  not  give  to  the  crew  abundant 
and  satisfactory  fare,  which  I  confidently  believe  it  will,  a  much 
smaller  assessment  would  undoubtedly  be  required  to  produce  this 
result  than  under  the  old  system.  The  sea  stores  will  not  be 
scattered  about,  unprotected  except  by  tags  to  indicate  ownership,  and 
the  mess  chests  may  be  kept  absolutely  clear  of  food.  All  the  regu- 
lations applying  to  receiving  ships,  with  the  exception  of  commuting 
all  rations,  can  be  applied  to  cruising  vessels  with  the  same  excellent 
results. 

To  perfect  the  organization  requires  at  first  a  constant  supervision 
and  careful  attention  to  all  the  details  by  the  executive  officer. 
When  this  is  given,  the  system  will,  like  any  other  matter  of  routine, 
soon  drop  into  a  satisfactory  and  labor-saving  groove. 

The  advantages  of  the  system  are  briefly  as  follows : 

1.  It  requires  fewer  mess  attendants. 

2.  It  substitutes  one  efficient  pantryman  for  a  numerous  body  of 
inefficient  and  slovenly  cooks. 

3.  It  facilitates  clearing  the  tables  and  decks  after  meals. 

4.  When  boats'  crews  or  working  parties  are  late  for  meals,  the 
least  possible  disturbance  to  the  routine  ensues,  and  the  men  on  their 
return  to  the  ship  are  properly  served. 

5.  For  boat  expeditions,  or  other  duty  requiring  a  prolonged 
absence  from  the  ship,  the  most  suitable  mess  stores  for  the  occasion 
can  be  promptly  supplied. 
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■i  6.  All  mess  stores  are  kept  in  one  place,  and  under  the  control  of 

one  man. 

7.  No  matter  what  transfers  may  take  place  in  the  crew,  either  in 
or  out  of  tlie  ship,  the  mess  organization  will  not  be  affected  by  them. 

DISCUSSION. 

Commander  Frkdkri«."K  RoL>r,ERS. — Referring  to  the  cxceUent  paper  of 
Lieutenant  Dikhanty  upon  the  proposed  system  of  messing  the  crews  of 
Ycbscls  of  the  United  States  Navy,  it  may  be  proper  for  me  to  state  that  I  am 
especially  compL-t'jnt  to  pronounce  it  a  success  so  far  as  receiving  or  stationary 
vessels  are  concerned,  from  the  fact  that  I  was  in  command  of  the  Indepen- 
dence when  the  system  under  discussion  was  inaugurated  in  that  vessel,  and 
for  a  siiflicient  time  afterward  to  enable  me  to  observe  the  working  of  it  and  its 
general  effect  in  reference  to  the  discipline  of  the  ship  and  the  comfort  of  the 
men. 

Lieutenant  Dclehanty  has  given  a  plain  statement  of  the  manner  in  which 
tht-  chanirc  in  the  method  of  messing  was  introduced  and  carried  on.  During 
the  time  I  had  command  of  the  Independence,  several  orders  relating  to  the 
commutation  of  rations  on  board  shi])  were  issued,  the  effects  of  which  were  to 
leave  the  commanding  officer  very  little  discretion  in  the  matter  and  afford 
little  benetit  to  the  crew.  Finally,  when  a  general  order  or  circular  was  issued 
giving  tiie  commanding  officers  authority  to  commute  rations  as  they  might 
deem  advisa])le,  the  idea  of  commuting  them  all  suggested  itself,  and  the 
results  were  : 

1.  A  great  saving  of  food,  or  at  least  of  the  value  of  food,  formerly  wasted. 

2.  Ini  rea-icil  C'>!nfort  and  better  food  for  the  men. 

3.  A  (lecrirast:  in  the  number  of  men  required  to  attend  the  various  messes 
and  knnwn  as  boith-deck  cooks. 

;.  In  c(jns(.'(|iience  of  the  more  systematic  arrangement  of  messing,  a  gain  of 
liinc-  in  prcpaiing  meals  and  clearing  up  the  decks. 

5.  A  great  comfort  to  the  men  and  convenience  to  the  executive  and  other 
«  iVit  V1-.  wli'jn  sending  otf  detachc*!  paities.  Men  going  off  can  be  furnished 
with  prc-p.ircd  food  and  with  whatever  maybe  best  adapted  to  the  occasion, 
firmi  the  gcncial  nuss,  whereas  it  has  generally  been  customary  to  simply 
ord-r  tiiat  uKn  take  their  rations  with  them.  I  have  seen  this  done  when,  with 
no  o;  |)or:iin::y  for  cooking,  the  rations  were  almost  useless. 

('.  Tiic  j):.i;:ti.:.i  'iiity  of  placing  recruits  or  men  with  no  money  on  the  same 
i  I  iiir. ^  ii.  :".i  -  in'.'-s  ;i<  the  rest  of  the  crew. 

7.  1  '.uit  i.p.:  "  >r.iitvd  and  fairly  organized,  the  proposed  system  admits  of 
expandiijg  ur  cintiactin j;  the  m-.ss  arrangements  to  any  reasonable  extent, 
\v:":^)ir  v-'n:i;<i-)n  «ir  i:;i.-.invc'nienci:. 

>N.   A  con-iii'.i.i'. 'iv  saving  to  the  Government. 

it  is  w:  !  known  thai  quantities  of  beef,  pork,  and  other  provisions  which 
.i<..  "miilat-.  ;m  >t. /re  I'vvjon^:  spoiled  from  age,  and  a  consequent  loss  is  incurred. 
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By  the  introduction  of  this  system  of  messing,  in  stationary  vessels,  a  consider- 
able reduction  in  the  amount  of  perishable  stores  bought  annually  for  the  Navy 
could  be  made.  Further,  the  expense  to  the  Government  of  transporting  pro- 
visions over  long  distances  is  considerable,  and  if  such  provisions  as  are 
needed  can  be  bought  upon  the  spot  for  the  amount  of  the  ration  allowance,  the 
result  is  a  considerable  saving  in  the  matter  of  freight  payments. 

It  is  admitted  that  the  Independence  is  well  adapted  to  this  manner  of  mess- 
ing, but  not  better,  perhaps,  than  other  receiving  or  stationary  training  ships. 
It  requires  considerable  attention  upon  the  part  of  the  commanding  and  execu- 
tive officers  to  inaugurate  the  change  and  to  see  that  the  details  are  properly 
carried  out. 

What  I  have  stated  refers  only  to  receiving  or  stationary  vessels,  as  it 
remains  to  be  seen  whether  any  such  arrangements  can  be  successfully  carried 
out  on  board  sea-going  vessels. 

The  principal  difficulty,  I  presume,  in  the  matter  would  be  want  of  space.  It 
is  quite  clear,  however,  that  improvement  can  be  made  in  the  present  system, 
particularly  in  the  galley  arrangements  and  the  character  of  the  berth-deck 
cooks,  who,  as  a  rule,  are  allowed  to  handle  the  ration  money  of  the  messes — a 
fact  that  not  infrequently  leads  to  theft  and  desertion  and  to  discomfort  to  the 
mess.  A  modification  of  the  mess  arrangement  under  discussion  might  be 
made  to  work  on  board  cruising  vessels,  and  there  are  certainly  some  of  its 
features  which  could  be  introduced,  particularly  as  regards  cooks  and  messmen. 

I  will  say,  in  conclusion,  that  my  successor  in  command  of  the  Indepen- 
dence, Commander  John  W.  Philip,  an  officer  of  extended  experience  and 
excellent  judgment,  is  emphatic  in  pronouncing  the  proposed  system  a  success, 
and  as  he  has  had  ample  opportunity  to  observe  its  working,  his  estimate  of  it 
has  great  weight  in  confirming  my  own  impressions. 

Lieutenant  Edward  F.  Qualtrough. — The  advantages  of  the  proposed 
system  of  messing  ship's  companies  have  been  so  clearly  set  forth  by  Lieutenant 
Delchanty,  in  the  paper  under  discussion,  that  I  shall  confine  my  remarks  to 
bearing  testimony  regarding  the  admirable  manner  in  which  the  system  worked 
on  board  the  receiving  ship  Independence.  I  believe  that  all  the  officers  who 
inspected  its  practical  operation  on  board  of  that  vessel  were  very  favorably 
impressed  by  it,  and  the  Board  of  Inspection  made  quite  a  lengthy  report  regard- 
ing it.  While  it  has  up  to  the  present  time,  so  far  as  I  am  aware,  been  tried  only 
in  receiving  ships,  there  appears  to  be  no  good  reason  why  it  should  not  answer, 
with  some  slight  modification,  for  regular  cruising  vessels.  The  proposed 
plan  seems  to  me  to  breathe  the  true  spirit  of  progress,  and,  if  given  a  fair 
trial  in  actual  service,  it  appears  probable  that  all  of  the  imaginary  difficulties 
in  the  way  of  its  general  adoption  may  disappear. 

Lieutenant  CiiAS.  Belknap. — I  have  read  Lieutenant  Delehanty's  paper  with 
a  great  deal  of  interest,  and  I  think  it  will  not  be  questioned  that  the  plan  of 
messing  crews  that  he  details  is  a  great  improvement  over  the  present  system, 
so  far  as  receiving  ships  are  concerned.     The  gain  in  cleanliness  and  comfort 
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is  apparent,  and  it  may  be  noted  that  the  proposed  system  is  admirably  adapted 
to  the  case  of  the  men  living  in  ])arracks,  which  all  must  hope  will  soon  be 
sub->tiiLitccl  I'or  the  present  antiquated  and  unsatisfactory  receiving  ships. 

liut  when  we  come  to  ships  in  commission,  the  question  at  once  arises,  will 
the  i)rop()sed  system  prove  satisfactory  ?  The  conditions  are  so  entirely 
different,  the  expctLses  nf  sea  stores  incidental  to  the  numerous  changes  of 
])0>itinn  of  a  cruising  ship  are  so  much  greater  than  for  the  daily  food  when  in 
a  fixed  port,  the  desires  of  the  sailors  for  food — from  the  old  shellback  who 
wants  salt  horse  and  hard  tack  daily,  to  his  younger  brother  who  wants  fresh 
meiLt  an.l  soft  tack — arc  so  varied,  that  I  must  confess  I  prefer  to  have  some  one 
else  make  the  experiment. 

I^rhaj)^  there  is  some  one  present  who  may  be  able  to  give  us  his  experi- 
ence in  regaid  to  the  niattcr,  which  is  one  of  interest  to  all  of  us. 

Lieutenant  (.'.  (J.  Calkins. — Lieutenant  Dclehanty  has  one  great  advantage 
over  most  of  tho>c  wlio  undertake  the  discussion  of  questions  of  naval  organi- 
zation and  supply  :  he  has  been  able  to  test  his  plan  of  reform  by  actual 
txi^erinient.  This  gives  his  ])aper  special  value  as  a  record  of  successful 
innovati«»n.  For  the  snccc^s  of  the  experiment  on  board  the  Independence  is 
as  unqnestionable  as  the  importance  of  messing  arrangements  as  factors  of 
(iiscip'ine  and  elficiency  in  the  service. 

The  practical  suggestions  of  this  paper  arc  no  less  valuable  than  its  record 
t.'f  aci;omi)iished  tacts.  The  conclusion  in  favor  of  a  general  mess  for  harbor 
ships  of  all  ellipses  is  supported  not  only  by  the  experiment  carried  out  at 
Marc  I>land,  Init  also  by  the  figures  in  regard  to  the  contracts  for  feeding  the 
marines  in  barracks  at  the  various  shore  stations.  The  advantages  of  the  pro- 
])f)<ed  >y>teni  for  seamen  in  home  ports  can  hardly  be  questioned.  Its 
ex»^n>iin  t(j  LM.;iser^  will  refjuire  consideration. 

!t  mr.st  be  a-hnittcd  that  a  gfiod  system  for  messing  the  crews  of  sea-going 
nic:j-«>f\\ar  i>  of  vital  importance  to  their  efficiency,  and  that  our  present 
iiictM'ids  are  veiy  iinperfuct.  While  men  must  sprawl  about  grimy  mess- 
el  .'thb  ^prea*!  on  dam]>  decks,  n(j  ration,  however  generous  in  quantity,  can 
nia.^'i-  tli'.ir  jn^als  comfortable  (.>r  satisfactory.  Now  that  we  are  to  have  ships 
■)  :•".:  ♦■)  s.iii-i'y  nmilcin  icfjiiircnients,  we  may  hope  to  spread  neat  tables  on 
w  '.".-li.,  lit'. -1  :m(l  ventilated  (lei:ks.  If  the  messing  arrangements  can  be 
I  1 ::'..'.; r  improved  t«>  cnalle  men  to  take  advantage  of  local  markets  for  fresh 
;:r  ,:>i;:>,  an:l  t-  l.avc  tliem  well  cooked  and  well  served,  the  service  will  be 
v;i.-r!y  if.-r.-  \.::\. 

S.i' :«:  u.'-  :  ■■  iii' als  are  matters  of  prime  importance  in  viomU  z%  well  as  in 
1;;.  ■'•■•li'.-.  U;  '':i  tlr.iii  d(.i>Ln(ls  much  of  the  scaman^s  attachment  to  his  ship. 
'I'-  (  !.' ck  '1-.  <':i':n:i  n^ul  to  Am'.ricanize  the  Navy,  we  must  assimilate  our 
ni'.'.-v'.-  i'»  tlv.  m"  It.-  f  .miliar  tn  nicn  of  the  c1?sses  which  we  desire  to  attract 
ai-  !■•  ict.i  ;i  \\\  •.11"  s'.Tvire.  Ti't-  sin;^le  or  general  mess  system  will  probably 
'■t.  .i(i";tv(l  l-y  <:h.  .i>i->hips  and  receiving  shi]i«,  and  recruits  and  apprentices 
\vi"'  :i  t  ea-i'v  iu':<::  cil."  tli  ;nj»'.lve>  to  the  scrambling:  mess  arrangements  of 
>f.a  ..'oir..:  -!.i;;-.  will,  assessments  to  keep  them  running. 
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Thf^re  would  seem  to  be  reason  fcr  making  the  practicability  of  this  system 
in  cruising  ships  a  matter  of  experiment.  The  practical  difficulties  may  then 
be  studied  and  perhaps  eliminated.  If  one  ship  on  each  cruising  station 
were  directed  to  test  the  system  thoroughly,  and  to  report  results  in  detail,  a 
comparative  study  of  their  accounts,  with  those  of  vessels  similarly  employed 
under  the  old  system,  should  lead  to  definite  conclusions.  A  board  of  three 
ofHcers  dispobed  to  give  the  proposition  a  fair  trial  should  arrive  at  some 
practical  result  in  a  few  months*  time. 

The  proportion  of  rations  to  be  commuted  would  require  full  consideration, 
an  well  as  the  allowances  to  be  made  to  the  general  mess  for  articles  not 
drawn  for  consumption.  At  present,  seamen  pay  $2  or  $3  monthly  for  their 
messes,  and  have  hard  bread  and  other  provisions  of  considerable  value 
undrawn  without  receiving  any  credit  therefor.  Some  allowance  should  be 
made  for  stores  which  do  not  deteriorate  and  are  not  lost  on  account  of  the 
disinclination  of  the  crew  to  consume  them. 

An  objection  may  be  based  upon  the  assumed  difficulty  of  fitting  out  parties 
of  men  for  detached  service  from  stores  belonging  to  a  general  mess.  But 
the  present  methods  are  so  unsatisfactory  that  the  problem  of  supplying  ex- 
peditions needs  to  be  worked  out  in  detail  on  a  new  basis.  It  would  seem 
that  the  necessary  modifications  would  fit  the  proposed  messing  system 
quite  as  well  as  the  one  now  in  use. 

It  maybe  best  to  establish  an  "ironclad  ration  *'of  cooked  and  concentrated 
food  to  be  carried  by  each  man  sent  on  distant  service.  Or  the  problem  may 
be  solved  by  providing  suitable  water-proof  packages  of  metal  or  tarpaulin 
for  the  component  parts  of  the  Navy  ration,  to  be  filled  when  occasion  requires. 
The  packages  in  which  such  goods  are  purchased  and  issued  are  usually  unfit 
for  handling  in  boats  or  on  the  march. 

The  supply  of  mess-gear  for  boats  and  landing  parties  should  also  be 
separated  from  the  ordinary  table  furniture  of  the  messes.  Tin  pots  and  pans 
made  to  nest  in  stowing  and  to  be  slung  to  the  equipment  for  marching  should 
be  kept  in  readiness.  The  men  should  not  be  expected  to  forage  from  their 
messes  for  mess  j;ear. 

Improved  and  simplified  cooking  arrangements  for  boats  and  camps  are  also 
needed.  With  a  proper  marching  ration,  hot  water  is  the  only  requisite  for 
rough  cooking.  This  should  be  supplied  from  a  modified  Russian  samovar, 
heated  by  cakes  of  compressed  charcoal  burned  in  a  central  flue. 

The  foregoing  suggestions  may  serve  to  show  the  nature  of  the  problems 
upon  the  solution  of  which  the  equipment  of  boats  depends.  It  is  intended 
to  show  that  no  argument  against  a  general  mess  can  be  based  upon  the 
equipment  of  detachments  for  distant  service. 

Of  course  the  proposed  system  must  stand  on  its  own  merits,  which  have 
been  clearly  stated  by  Lieutenant  Delehanty  in  his  concluding  paragraphs. 

Commander  Joshua  Bishop. — The  mess  arrangements  on  board  of  naval 
vessels  is  a  subject  of  the  greatest  importance.  The  discussion  of  this  topic 
cannot  do  otherwise  than  conduce  to  more  economical  and  better  facilities 
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than  exist  at  the  present  lime.  The  paper  Bubmitted  to  the  Naval  Inititnte  b; 
Lieutenint  Delehanty,  U.  S.  Navy,  is  a  timely  and  vataable  one.  The  effort 
made  to  solve  this  question  on  board  the  U.  S.  K.  S.  lodependence  should  be 
commended. 

Every  officer  and  person  in  the  naval  service  on  board  ship  has  his  place 
and  duties  assigned  him,  and  is  furnished  with  one  ration.  The  rations  of 
oflicers  and  of  a  limited  number  of  Ihe  crcif  may  be  commuted  into  money  at 
thirty  cents  a  day.  Stewards,  cooks  and  servant!  are  provided  for  the  •errice 
of  officers  at  the  expense  of  the  Government.  Yeomen  and  their  avsiitanli, 
cooks,  and  a  detail  of  orie  man  from  each  mess,  are  provided  to  issue,  receive, 
provide  and  serve  the  raliuns  to  Ihe  crew. 

The  great  difficulty  met  with  in  feeding  the  crew  is,  in  not  having  a  proper 
person  to  direct  in  the  converting  of  this  ration  into -palatable  dishes,  in  (he 
methods  and  in  the  times  of  service  of  Ihe  food  to  the  crews  of  vessels. 

In  the  service  of  the  officers'  messes  there  is  a  very  expensive  and  inhar- 
monious method  of  feeding  a  few  people.  Economy  in  servants,  in  expense 
to  individuals,  and  mote  efficiency  are  desirable. 

Our  mercliani  marine  have  one  officer,  Ihe  Parser,  whose  duty  is  to  care  for 
the  commissariat  of  the  vessel. 

The  captain,  other  officers,  and  the  crew  are  provided  with  food  in  desig- 
nated places,  at  the  expense  of  the  vessel. 

This  duly  of  superintendence  of  issue,  of  cooking,  and  of  service  of  Ihe 
ration  can  be  assigned  (o  the  Pay  Corps  of  the  Navy,  and  by  the  same  oielhuds 
as  are  practiced  on  board  of  large  passenger  steamers. 

There  are  many  reasons  why  it  would  be  advisable  for  Ihe  Government  to 
subsist  the  officers  as  well  as  the  crews  of  vessels. 

There  need  be  no  change  in  the  place  of  messing  of  Ihe  captain,  o&ceri.  or 
crew  of  Ihe  vessel. 

Do  away  with  the  present  system  of  ration,  with  the  methods  of  cnmmula- 
tion  and  stopped  ration,  and  with  private  mess  funds,  fees  to  cuLiks,  and  in  its 
place  provide  that  the  officers  and  crew  of  vessels  be  subsisted  by  the  Govrrn- 
ment  under  the  direction  of  the  Tay  Officer  of  Ihe  vessel.  The  provisions, 
stores,  mess  and  cooking  fixtures,  and  table  arrangements,  lo  be  in  charge  o[, 
and  that  all  servants  be  under  the  direction  of,  the  Pay  USicei  of  ihe  vessel,  fur 
mess  purposes. 

Provide  by  regulation  for  suitable  bills  of  fare  for  different  meases.  Ihe  times 
of  messing,  and  duration  of  the  meal  hour — the  old  "meal  hour"  to  be  done 
away  with.     '1  he  crew  shalL  not  be  sent  to  meals  at  one  time. 

The  messing  hour  for  each  crew-mess  to  be  designated,  and  at  this  lime  the 
mess  lo  be  formed  in  line  under  the  direction  of  an  officer  and  marcbed  to 
table,  ample  time  being  given  for  the  meal.  During  the  lime  they  ate  under 
this  formation  they  shall  not  be  called  on  (or  service  on  deck.  The  smoking 
lamp  10  be  lighted,  except  during  drill  hours,  when  all  bands  are  called,  or 
after  9  P.  M. 

Tlie  crew  of  vessels  to  be  arranged  in  classes  for  messing,  the  servants  la 
form  a  class,  and  to  be  provided  with  meal*,  so  that  they  may  be  ready  to 
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Provision  can  be  made  by  naval  regulation  for  the  entertainment  of  guests, 
official  or  private,  by  the  captain  or  other  officers. 

The  day  should  be  divided  into  periods — hours  for  meals,  hours  for  cleaning 
up,  or  preparation  of  meals,  and  of  hours  for  drills,  so  that  during  drill  hours 
the  whole  force  may  be  available. 

Early  coffee,  4.30  to  5  A.M.  Breakfast,  7  to 8.30  A.  M.  Morning  drill  hour, 
9.30  to  1 1  A.  M.  Dinner,  12.30  to  2  P.  M.  Afternoon  drill  hour,  3  to  4.30  P.  M.; 
and  supper,  6  to  7.30  P.  M. 

The  working  hours  for  the  crew  are  at  all  times  except  the  designated 
messing  hours  or  when  at  quarters. 


U.  S.  NAVAL  INSTITUTE,  NEWPORT  BRANCH, 
October,  iS88. 


NOTES  ON  THE  LITERATURE  OF  EXPLOSIVES' 
By  Charles  E.  Munrok, 


No.  xvni. 

In  November  last,  at  Sandy  Hook,  in  the  presence  of  the  Army 
Ordnance  Board,  three  rounds  were  fired  with  shell  charged  with 
insensitive  nitro-glycerine,  according  to  the  method  of  S.  D,  Smoli- 
aninofr,  described  in  these  Notes.f  The  firing  was  from  a  loo-pounder 
Parrott.  The  weight  of  empty  shell  in  the  first  two  rounds  was  89 
pounds,  and  the  weight  of  explosive  was  4.6  pounds ;  in  tht  last 
round  the  shell  weighed  82  pounds,  explosive  4.1  pounds.  Except 
that  the  turret  section  had  no  roof,  the  target  was  in  all  respects 
similar  to  that  used  in  the  GraydonJ  experiments,  even  in  the 
respect  that  it  had  been  fired  at  before  and  showed  the  indentations 
of  former  shots.  It  was  mounted  in  the  same  manner,  and  the 
range  also  was  the  samt.  loi  yards.  The  powder  charge  decided 
on  was  eighteen  pounds  Duponi  powder.  Previous  trials  had  shown 
that  this  charge  with  an  Sy-pound  projectile  gave  a  velocity  of  1494 
foot-seconds  and  a  pressure  of  26,700  pounds  per  square  inch. 

First  round. — Shell  (not  fuzed)  struck  the  target  in  the  left-hand 
lower  comer,  twelve  inches  below  the  horizontal  joint  and  within  the 
edge  of  an  old  indentation,  and  broke  into  minute  fragments.     A  low 

*As  it  is  piopoB«d  to  conliouc  Ihese  Notes  from  ttmi:  to  time,  autbors,  pub- 
lisheis.  and  manufacluren  oilt  do  the  writer  a  favor  by  seiidiDg  bim  copies  of 
their  papers,  publications,  or  itade  ciicalirs.  Addnsi  Tnrptde  Station,  Ntm- 
port,  K.  I- 

tProc  Nav.  Inst,  13,  173;  1887. 

X  Proc.  Nav.  Inst.  14,  156;  tSBS. 
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order  of  explosion  resulted,  as  evidenced  by  the  blade  moke  and 
the  character  of  the  sound.  The  front  plate  waa  cradDed  to  tiw 
joint,  otherwise  the  damage  was  all  on  the  aurfiuae.  Several  bolta 
that  had  been  broken  in  previous  firings  were  jaixed  out  bjr  tlie 
shock. 

^Second  round. — ^Shell  fitted  with  percusuon  dftimating  fiiae. 
Struck  slightly  above  and  six  inches  to  the  left  <^  the  fiiat.  ahott  and 
broke  up.  Explosion,  although  not  of  the  firsty  waa  noiadi  h^jher. 
order  than  in  the  previous  round.  A  al-incb  b(dt  waa  broken  in  two^ 
and  some  slight  surface  damage  was  done.  The  wooden  fonndation 
of  the  turret  was  badly  broken  up. 

Third  round. — Shell  (fuzed)  struck  a  fisw  mdiea  above  No.  a 
shot  and  broke  up.  Explosion  of  lower  order  than  in  Na  a  roond* 
and  higher  than  in  No.  i.    No  material  damage  done  to  the  taiget 

The  weakness  of  the  cast-iron  shell  used  in  these  roonda,  and  aba 
the  shape  of  the  head,  which  was  adapted  to  a  noae-fiupe,  pcednded 
any  possibility  of  penetration,  without  wiiich  no  leaUy  uaefid  icauh 
could  be  looked  for.  The  firing  was  successfid  in  the  reapeot  that  no 
damage  was  done  to  the  gun. — Gen.  'Iitfwmmiitm  Siri»  (U»  & 
Navy),  7,  378 ;  1888. 

Mr.  Hiram  Maxim,  the  inventor  of  the  automatic  ■"•^*«—  and 
R.  F.  guns,  has  recently  secured  letters  patent  on  deaq^na  far  • 
dynamite  gun,  for  which  several  advantagjes  are  rtainHrd  over  the 

Mefford*  gun.  • 

In  the  preamble  to  his  specifications  Mr.  * 

heretofore  been  customary  to  utilize  comp 
guns  for  discharging  the  projectile  therefrom ; 
a  higher  muzzle  velocity  of  the  projectile 
make  such  guns  with  very  long  barrels,  and  to       1      f 
very  high  pressure.    By  my  invention  I  am  <  I 

greatly  the  length  of  the  barrel  and  the  pr       le  ol 
and,  at  the  same  time,  to  obtain  a  very  h'  '\  ' 

Instead,  therefore,  of  charging  the  gun        i  c 
Mr.  Maxim  uses  a  mixture  of  air  and  s<         v 
(gasoline,  for  example),  in  such  proporti        H 
sufficient  oxygen  in  the  air  to  convert  t      hydr 
carbon  into  water,  and  the  carbon  into  carbon  dio:  7 

may  be  used  at  a  pressure  equal  to  about  one  halt 

*  Proc.  NaT.  lost  iSt  S^ ;  1887. 
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employed  in  pneumatic  dynamite  guns.  After  the  projectile  has 
been  driven  by  the  expansive  force  of  the  compressed  gas  that  enters 
at  the  initial  pressure,  through  from  one  quarter  to  one  half  the  length 
of  the  bore,  the  mixture  is  caused  to  explode,  and  the  pressure  is  at 
once  increased  about  eightfold. 

The  apparatus  for  causing  this  explosion  consists  of  a  detonating 
cartridge,  so  placed  in  an  axial  chamber  in  the  wall  of  the  gun  as  to 
have  a  longitudinal  play  of  about  a  quarter  of  an  inch ;  the  chamber 
being  some  distance  in  advance  of  the  projectile  when  seated,  and 
the  outer  end  of  the  chamber  being  fitted  with  a  steel  firing  pin.  The 
compressed  air  and  hydrocarbon  having  been  introduced  into  the 
bore,  the  projectile  moves  forward  until  it  uncovers  the  interior  open- 
ing of  the  axial  wall  chamber,  when  the  gas,  impinging  upon  the 
detonating  cartridge,  drives  the  primer  against  the  firing  pin  and 
ignites  the  mixture  in  the  bore. 

Two  projectiles  have  been  designed,  one  for  rifle,  the  other  i'or 
smoothbore  guns.  In  the  latter  case  the  rotary  motion  is  imparted 
by  means  of  vanes  or  screw-blades,  as  with  the  projectile  for  the 
MetTord  gun ;  while  the  bursting  charge  of  the  shell  is  detonated  by 
means  of  a  capsule  and  firing  pin  in  the  hollow  tube  to  which  the 
blades  are  attached.  It  is  not  understood  that  any  gun  of  this 
description  has  yet  been  built. — (Loc,  cit,  352.) 

The  Rival  Air-Gun  Company  have  issued  a  large  quarto  pamphlet* 
with  seven  plates,  entitled  **  The  New  Pneumatic  Gun  or  Aerial  Tor- 
pedo Thrower,"  describing  a  device  for  firing  shell  charged  with  high 
explosives,  based  upon  the  inventions  of  J.  VV.  Graydon.  This  gun 
is  in  principle  similar  to  MetTord's  gun,  but  where  the  latter  is  from 
seventy  to  fifty-five  feet  in  length,  the  former  is  from  one  half  to  one 
third  as  long.  The  reduction  in  length  is  accomplished  by  using  a 
greatly  increased  air  pressure,  and  the  company  claim  to  be  able  to 
do  this  with  safety,  owing  to  the  manner  in  which  the  high  explosives 
are  packed  in  the  projectile.  Owing  to  this  shortening  of  their  length, 
these  guns  may  be  elevated,  depressed  and  trained  like  any  piece  of 
ordnance,  a  performance  which  is  impossible  with  the  MefTord  gun. 
The  guns  of  this  pattern  are  from  three  to  twenty-one  inches  in 
caliber,  throwing  from  six  pounds  to  1 200  pounds  of  high  explosives, 
under  air  pressures  running  up  to  3000  pounds  per  square  inch.  The 
range  varies  with  the  pressure  up  to  three  miles.     Besides  the  short- 

•  Washington,  18S8. 
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ening  of  the  gun,  the  great  increase  in  pressure  enables  them  to  get  a 
flatter  trajectory  and  greater  range  than  the  Meflford  gun  yields. 
Other  new  devices  offered  in  connection  with  the  gun  are  an  air  valve, 
a  new  condensed  fuel  for  use  with  the  air  compressor,  and  a  new 
fuze.  The  firing  connection  for  this  fuze  is  operated  by  the  pressure 
of  water,  and  is  regulated  for  any  depth.  When  that  depth  is 
reached,  the  firing  plunger  is  unlocked  and  the  torpedo  is  exploded. 
while,  until  that  condition  is  fulfilled,  explosion  from  any  cause  is 
claimed  to  be  impossible. 

it  is  obvious  from  these  abstracts  that  this  invention  is  offered  in 
competition  with  the  pneumatic  dynamite  gun. 

Graydonite  is  a  name  given  to  an  explosive  by  J.  W.  Graydon,  for 
which  he  claims  absolute  freedom  from  danger  in  handling  or  trans- 
portation, simplicity  of  manipulation,  and  a  destructive  power  400 
to  700  per  ce?it  higher  than  dyjiamite  No,  i .  A  circular  advertise- 
ment contains  very  favorable  reports  of  a  trial  of  the  explosive 
made  at  Table  Rock  quarry  on  the  Potomac,  in  May,  1887. — {Loc. 
cit.  374.) 

Through  the  courtesy  of  General  H.  L.  Abbot  we  have  received  a 
copy  of  the  Forum*  for  September,  1888,  containing  a  very  thought- 
ful and  interesting  article  by  him,  on  **  The  Use  of  High  Explosives 
in  War,"  in  which  he  reviews  the  progress  which  has  been  made  in 
the  applications  of  high  explosives  to  the  art  of  war,  and  shows  that 
they  have  proved  a  most  important  gain  for  the  engineer  in  the 
destruction  of  material,  removal  of  obstructions  in  mining  and  in 
countermining;  that  the  success  thus  far  attained  in  firing  shell 
charged  with  high  explosives  from  gunpowder  guns  has  demon- 
strated the  weakness  of  our  hitherto  impregnable  fortifications ;  and 
that  the  gain,  as  between  ships  and  forts,  is  rather  to  the  advantage  of 
the  latter,  and  is  in  favor  of  the  rich  and  powerful  nations  rather  than 
the  poor  and  weak. 

In  concluding  he  remarks :  "  No  reference  need  be  made  to  the 
proposed  mode  of  projecting  charges  of  high  explosives  from  pneu- 
matic guns,  because  no  official  trials  have  yet  been  made  with  the 
pattern  proposed  by  the  inventors  for  service ;  because  the  ranges 
claimed  are  too  short  to  meet  the  requirements  of  the  problem  ;  and 
because  throwing  the  new  agents  from  ordinary  guns  will  do  away 

*  6.  65-73 ;  1888. 
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with  the  supposed  need  of  the  invention.  That  larger  charges  may 
perhaps  be  thrown  from  a  pneumatic  tube  than  from  a  gun  is  not 
very  important,  because  the  destructive  effect  of  the  explosion 
increases  only  with  the  square  root  of  the  weight,  /.  ^.,  a  400-pound 
charge  is  only  twice  as  destructive  as  a  100-pound  charge,  and  in 
most  cases  four  loo-pound  charges  are  more  to  be  dreaded  than  one 
400  pound  charge." 

The  Army  and  Navy  Jour.  25,  826,  May  5,  1888,  states  that  during 
the  progress  of  some  artillery  experiments  at  Fort  Tiburina,  just 
outside  of  Rome,  on  May  i,  a  dynamite  shell  exploded  and  the 
Crown  Prince  of  Italy  was  slightly  wounded  in  both  sides.  The 
general  commanding  the  home  division  of  the  army  was  also  slightly 
woimded,  two  colonels  received  serious  injuries,  and  two  captains 
dangerous  ones. 

MHinite*  is  generally  believed  to  be  a  mixture  of  fused  picric  acid, 
in  <;ranules,  with  trinitrocellulose  dissolved  in  ether.  M.  Turpin,  its 
inventor,  is  now  free  to  offer  his  secret  to  any  government  that  may 
choose  to  purchase  it,  but  the  French  claim  that  their  milinUe  of 
to-day  is  so  different  from  the  original  substance  that  not  even  the 
inventor  would  recognize  it,  and  that  they  have  reached  such  a  state 
of  proficiency  in  its  use  as  to  put  them  at  least  three  years  in  advance 
of  any  possible  rivalry.  It  is  reported  that  the  secret  has  been  pur- 
chased by  Sir  William  Armstrong.  It  is  known  that  experiments 
with  one  form  of  melinite  are  now  progressing  in  England,  but  so  far 
the  particulars  have  been  carefully  guarded. 

Precautions  are  taken  to  guard  not  only  the  secret  of  the  manu- 
facturing processes,  but  also  the  performances  of  the  explosive. 
Notwithstanding  this,  it  has  transpired  that  in  the  Belliqueuse  experi- 
ments, the  effect  of  the  shell  striking  against  the  armored  portion  of 
the  ship  was  practically  n//,  the  points  of  impact  being  marked  by 
only  slight  surface  indentations.  On  the  other  hand,  the  shell  that 
struck  the  unprotected  parts  are  said  to  have  created  "  terrible  havoc" 
This  expression,  which  is  copied  from  various  editorials  of  the  French 
press,  is  a  rather  vague  one,  but,  at  all  events,  the  havoc  was  such  as 
to  cause  many  French  naval  experts  to  advocate  a  reversion  to  com- 
plete armor ;  and  it  is  said  that  the  designs  of  several  ships  now 
building  (the  Brennus  and  Dupuy  de  Ldrne  are  mentioned  by  name) 

•Proc.  NaT.  Inst.  14,  151;  1S88. 
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have  since  been  modified  especially  to  meet  the  tire  of  high  explosiv 
projectiles. 

It  is  stated  that  the  French  have  succeeded  in  firing  tuHiuite  she 
from  high-power  guns  with  velocities  as  high  as  2000  foot-secondi 
'Ihe  weight  of  the  miUnite  charfje  in  this  case  is  not  mentioned,  bi 
it  is  known  that  charjjes  of  nearly  70  pounds  have  been  repeated) 
fired  from  the  22-centimeter  mortar,  with  velocities  of  over  1300  fuo 
seconds. 

Max  Dumas-Guilin,  in  the  manual  noticed  elsewhere,  states  th 
fxjilosive  force  of  m&liniie  to  be  only  three  times  that  of  gunpowdei 
other  statements  represent  it  as  from  five  to  eleven  times  as  powt-rfu 
but  M.  Gullin  evidently  has  the  weight  of  authority  on  his  side,  an' 
is  entitled  to  the  greater  credence, — (Z,ff .  cii.  373.) 

The  current  press  reports  that  an  explosion  has  occurred  in 
miliiiite  factory  at  St.  Omer,  France,  and  that  before  the  flames  wer 
subdued,  six  factories  and  two  houses  were  destroyed. 

The  Emmens  Chemical  and  Explosives  Company,  of  Harrison 
N.  Y.,  have  issued  a  "  Report  on  Emniensite,"  by  Baron  Louis  H 
de  L'Espee,  in  which  it  is  stated  that  emmensite*  is  prepared  b] 
fusing  together  five  parts  by  weight  of  emmens  acid  and  five  part 
of  a  nitrate  (preferably  sodium  or  ammonium  nitrate)  in  a  pikraffit 
bath,  and  then  incorporating  six  parts  of  picric  acid.  Emmens  a'Ti< 
is  obtained  by  dissolving  commercial  picric  acid,  at  a  gentle  hiat 
in  fuming  nitric  acid  (50°  to  52°  Baum6),  and  evaporating,  when  thi 
new  acid  is  deposited  in  rhomboidal  prisms  of  a  tine  yellow  ci>lor 
According  to  Dr.  H.  Wurtz,  of  New  York,  this  acid  has  the  forninh 
of  H,C.C.:HttNO0'O!.H)O,  and  may  be  regarded  as  beinR  inter 
mediate  between  tri-nitro-phenol  and  tri-nitro-cresol.  Emmens  acit 
differs  from  picric  acid  in  its  crystalline  form ;  in  being  less  solublt 
in  water  and  alcohol ;  in  giving  ruddy  vapors  when  heated,  and  ii 
possessing  a. i^o/i/evi  yellow  color.  It  is  claimed  that  by  the  proctsj 
of  manufacture  of  emmensite  above  described,  the  whole  ma5>  is 
converted  into  a  compound  of  emmens  acid. 

Elaborate  calculations  are  employed  to  determine  Ihe  explosivt 
v.ilue  of  emmensite  as  compared  with  nitroglycerine  and  other  higl 
explosives,  and  taking  dynamite  No.  i  as  equivalent  to  100.  gun 
cotton  is  found  to  be  120.54,  explosive  gelatine  154.29,  nitroglycerin! 
1S3.72,  emmensite  236.60,  and  fulminate  of  mercury  1229.76.    These 

■  Proc.  Nav.  Inst.  14,  43s  ;  18S8. 
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theoretical  conclusions  are  said  to  be  confirmed  by  numerous  exper- 
iments, some  of  which  are  described  in  this  pamphlet. 

It  is  proposed  to  use  this  explosive  not  only  in  mining,  but  in  a 
j^ranulated  form  as  a  substitute  for  gunpowder  as  a  propelling  agent 
in  guns,  for  which  purpose  it  is  claimed  to  possess  three  times  the 
power  of  gunpowder,  while  it  produces  no  smoke,  does  not  foul  the 
piece,  and  is  safe  against  violent  blows  or  shocks. 

Its  sensitiveness  to  shocks  has  been  tested  by  Lieutenant  Zalinski 
with  the  following  apparatus :  He  fits  a  stout  tube,  closed  at  one  end, 
into  an  air-chamber,  so  that  the  mouth  of  the  tube  opens  into  the 
chamber,  and  he  places  the  explosive  in  the  tube  and  closes  the 
mouth  of  the  tube  with  a  steel  plate.  Then  he  introduces  compressed 
air  into  the  chamber  until  it  attains  a  pressure  of  4000  pounds  per 
square  inch,  or  more  than  300  atmospheres,  when  the  plate  breaks 
and  the  explosive  is  exposed  to  the  impact  of  this  highly  compressed 
air.  Under  these  conditions,  nitroglycerine,  gun-cotton,  dynamite, 
and  ijunpowdcr  exploded,  but  emmensite  failed  to  explode. 

The  Pittsburgh,  Pa,,  Dispatch  states  that  a  gun  is  now  being  con- 
structed in  that  city  for  the  American  Emmensite  Company,  with 
which  to  demonstrate  the  value  of  their  explosive.  It  is  to  be  a 
smoothbore,  3  inches  in  diameter  and  100  inches  long,  and  is 
expected  to  throw  a  6- inch  {sic)  shell  filled  with  emmensite  from 
10  to  12  miles.  It  is  explained  that  in  rifled  cannon  the  shell  turns 
I J  times  in  the  length  of  the  gun;  that  this  causes  a  terrific  torsional 
strain,  which  necessitates  a  great  increase  in  the  thickness  of  the 
shell,  with  a  proportionate  reduction  in  the  space  for  the  explosive; 
and  that  the  Emmensite  Company  return  to  smoothbores  to  avoid 
this  trouble,  while  they  rely  upon  the  great  power  of  their  explosive 
to  secure  the  necessary  range. — ///.  Nav,  Mil.  Mag,  9,  169;  1888. 

Major  J.  P.  Cundill,  R.  A.,  H.  M.  Inspector  of  Explosives,  has 
reprinted  in  a  separate  volume  his  admirable  **  Dictionary  of  Explo- 
sives," which  has  appeared  in  installments  in  the  Proc.  Royal  Artil- 
lery Inst,  for  1887  and  1888.  In  this  work,  the  explosives  treated 
of  are  grouped  in  eight  classes,  arranged  in  alphabetical  order  in 
each  class,  and  the  whole  carefully  indexed.  With  each  substance 
is  given  a  brief  but  lucid  statement  of  its  composition,  and,  when  of 
special  importance,  of  its  special  properties  and  method  of  manu- 
facture, while  a  succinct  historical  account  and  a  notice  of  the  general 
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characteristics  precedes  each  ^roup.  The  work  is  an  invaluable 
one  to  those  engaged  in  the  study  or  use  of  explosives,  its  accuracy 
and  reliability  being  insured  from  the  experience  and  professional 
position  of  its  author.  From  this  work  we  learn  that  Roburite* 
consists  of  a  mixture  of  ammonium  nitrate  and  meta-di-nitro-chlor- 
benzene  ;  that  Romiief  consists  of  a  mixture  of  ammonium  nitrate, 
naphthalene  or  nitro-naphthalene,  and  potassium  chlorate;  and 
Scciu'iie  consists  as  a  rule  of  74  per  cent  of  ammonium  nitrate  with 
26  per  cent  of  meta-di-nitro-benzene.  though  other  varieties  have 
been  made  which  contain  the  tri-nitro-benzene  and  the  di-  or  tri- 
nitro-naphihalenes. 

A  new  variety  of  "  securite  "  has  been  prepared  by  Herr  Schoene- 
weg,  which  is  said  to  be  flameless  when  exploded,  and  will,  it  is 
expected,  be  of  especial  value  as  a  substitute  for  ordinary  blasting 
powder  and  other  explosives  in  fiery  coal  mines.  It  consists  of 
nitrated  hydrocarbons  mixed  with  an  oxidizing  agent,  such  as  chlorate 
of  potash,  and  some  organic  salt  which  renders  the  mixture  flameless. 
The  substance  is  not  hygroscopic,  and  is  of  a  bright  yellow  color, 
anci  can  be  kept  for  any  length  of  time  without  undergoing  any 
change.  It  cannot  be  exploded  by  a  flame  nor  by  a  hot  substance, 
but  only  by  a  detonating  cap.  Recent  experiments  at  Hendon  have 
proved  that  the  new  explosive  fulfills  the  anticipations  of  the  inventor, 
and  we  understand  that  the  Flameless  Explosives  Company  have 
unci' rtaken  to  introduce  it  to  the  notice  of  mine  owners  and  others 
to  whom  an  explosive  of  this  nature  should  be  welcome.  Its  power 
is  said  to  be  ccjual  to  that  of  No.  i  dynamite,  and  it  can  be  manu- 
factnrtd  at  a  less  cost.  The  organic  salt  which  is  added  to  the 
"  >L'i  uritc "'  to  produce  this  elTect  has  also  the  property  of  rendering 
dyiMuiite  similarly  flameless  when  mixed  with  it. — Scu  Am,   58, 

riic  nunu  rous  explosions  at  various  parts  of  Stockholm  (there 
wciL'  liiineer.  =  which  occurred  during  one  or  two  exceedingly  hot 
d..\s  i:i  til'..'  last  week  of  June,  seem  all  to  have  been  caused  by  the 
>i  M  iiitaneou.>  dectun  position  of  explosives.  It  appears  that  romite  was 
!:•;»:  it  elewn  «»f  the  thirteen  places,  and  that  it  has  probably  also 
i"  L-n  r<ii;iul  at  thu  reniainin^L:  two,  and  further,  that  the  explosions  in 
iw  ■  •ii-tanecs  -at   Marieberg  and  Skinnarviken)  must  have  arisen 

r;"ji:.  N.iv.  \\\>\  13.  5-5;  iSSt.  ■  Loc.  cit.  574. 
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through  the  spontaneous  ignition  of  this  same  explosive.  Further 
researches  into  the  matter  are  pending. — Engineerings  66,  35  ;  July 
13,  1888. 

Both  in  Germany  and  in  France,  extensive  experiments  have  been 
carried  out  with  the  object  of  producing  an  improved  powder  which 
shall  be  comparatively  smokeless*  and  non-corrosive,  and  at  the 
same  time  give  higher  initial  velocity  without  corresponding  increase 
of  pressure. 

In  Germany,  gun-cotton  and  nitro-lignin  have  chiefly  been  experi- 
mented with,  while  in  France,  much  attention  has  been  bestowed 
upon  picric  powders. 

The  French  Brug^re  powder,  which  is  composed  of  ammonium 
picrate  and  potassium  nitrate,  is  said  to  give  high  velocities  (over  2000 
foot-seconds  with  small  arms),  and  to  cause  only  very  slight  recoil. 
Large  numbers  of  cartridges  of  this  powder  were  ordered  for  the 
new  Lebel  rifles,  but  it  is  stated  that  a  recent  examination  of  a  quan- 
tity of  this  ammunition  that  had  been  stored  at  Chalons  showed  that 
the  powder  had  deteriorated  to  such  an  extent  that  the  whole  lot 
had  to  be  condemned. 

France  is  now  experimenting  with  gun-cotton  powders,  and  has 
already  obtained  some  marvellous  results  :  some  reports  say  velocities 
as  high  as  2500  foot-seconds  have  been  reached.  The  powder  is 
practically  smokeless. 

The  powder  with  which  2380  foot-seconds  was  obtained  from  the 
Armstrong  36-pounder  rapid-firing  gun  is  a  German  invention. 
Although  not  smokeless,  the  smoke  is  much  less  in  volume  than  that 
from  ordinary  powder,  and  is  speedily  dissipated.  The  same  Ger- 
man experts  have  perfected  a  powder  for  small  arms  which  is  said  to 
be  absolutely  smokeless.  This  has  been  adopted  as  the  service 
powder  of  the  German  army.  The  right  to  this  invention  has  been 
st?cured  by  the  Chilworth  Gunpowder  Company,  in  England,  and 
the  company  announces  itself  as  already  prepared  to  turn  out  both 
rapid-fire  gun  and  small-arm  powders  in  quantities  as  large  as  are 
likely  to  be  required  by  the  Government  service. 

Under  the  name  of  Paleina,  the  Rtvisia  di  Artiglieria  e  Genio 
describes  a  straw  powder  invented  by  a  French  officer  which  is 
stated  to  be  suitable  to  both  military  and  mining  operations,  to  be 
smokeless,  and  to  possess  remarkable  explosive  force. 

•  Vide  Proc.  Nav.  Inst.  13,  593 ;  1887. 
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The  mode  <>\  iiKiruifacture  is  as  follows:  The  straw  is  first  sub- 
jecucl  to  a  pn)CL'.ss  which  makes  the  fibre  soft  and  pliant,  and  is 
j  then  washed  .'iiid  triti:raied  in  an  apparatus  similar  to  that  employed 

!  ill  r'.ducin.^;  raj^s  to  jjiilp.     Fi(;m  these  operations  the  fibre  issues  in 

^  the  form  oi  thin  sIk.m  ts,  whirh  art-  cut  up  and  steeped  first  in  a  mix- 

ture of  nitric  and  siilph.uric  acids,  and  then  after  careful  washinc;  to 
remove  the  ex<-cs5  of  a»;:d,  in  asr)]ution  of  saltpetre  and  dextrine  c^-n- 
tainii:-^  pi:i\\:rizL-d  hrndwood  charcoal  :  the  final  product  is  dried  in 
.1  curmiL  «if  a:v. 

PalLJi^a.  as  thus  prepared,  has  the  appearance  of  small  disks  of 
iMrdi'M.ird.  hi  the  Dpcn  a^r  it  i)urns  slowly  and  with  a  blue  flame, 
iiUt  wli'.ii  ' :•._:•)::. .ted  in  a  ronfiiied  s[. ace  it  explodes  with  a  I'orcc  of 
abo'it  ilin-t;  tii.n.s  tliat  of  t^un powder.  It  makes  no  smoke  and 
lea\C;S  r.o  residue. 

Tile  -ir.iw  has  the  oroocriv  r,:'  al)Sorbin<'  nitroolvcerine  in  a  con- 
si'ier.r:'  oropDni^'n.  .Mnd  then  f«.>rnis  an  explosive  superior  to  dyna- 
:i):t'.'  :n  }>ower,  antl  relatively  ^afe  and  e.isy  to  handle. — (  Loc.  cii.  375/) 
Tlit.'  Nil  lit  M'.n'iiinic  >(  CoioniaIt\  ^2)?)^  September,  1888,  slates 
*h;i'.  a  n.:'V/  [)o\vder  which  is  smokeless,  while  it  possesses  all  the 
«;u.<l:i!..^  of  the  liest  i^un[)owder,  has  been  experimented  with,  and 
th  It  '\  :s  j'Teijarcd  Ijv  usir.;^^  carbon  Irom  cork  in  the  place  of  char- 
o;-  .     \\\  this  ni'-ans  the  liy;^q'oscopicity  of  the  powder  is  very  much 

'\''\::  .  :;.'.t.  n.Llnre  and  formula  of  fiilminic  acid  and  its  compounds, 
■  A.  1.'  !  »  =-u::r  (.-xtreme  unstableness,  is.  comparatively  speakinj^, 
•  .-  .-:•.. \v:i.  The  loil-'win;^  "Recent  Investij^^ations  on  the  P'ul- 
•1:;!  .!■-."  :  V  M.  X.  Warren.  <.l"fer  further  contributions  to  our  knowl- 


•  •  ■ .   •  *  1 

I     III'    : • 1 . 


I    .M. 


-  \x  :is-d  v-i  ccnilaet  ihe  experiments  with  was  silver  fulminate. 

::.:  «:'~^"lve(i  in  li<..'t  water,  and  dif^ested  with  copper  filinj^s, 

:.-:■■■.;..' ;!  into  .:i:p:ii:  f'.ilniinate :  the  yreen  salt  obtained  was 

\:\  \\  it'-r  and  intioi'.nced  \\\\o  a  tube  open  at  either  end, 

:«      "ty". 'eiL.;  o'.is<^.i  l>y  means  of  a  porous  diaphragm.     The 

'.  :    .:!     y  nu ms  <»f  nascent  hydrogen,  accordintj  to  the 

the  same  with  a  small  Daniell's  cell, 


\)\'  C- y.\\\\:^ 


:"  :;.••  iv.;.»;   ;):-in.^  provided  with  a  platinum  electrode 
•."..  \\\'\  \\ys'^:\\\\v  end  of  the  battery.     In  the  course  01"  a 
. .   Vvli'.!'-  c:'  the  riij)per  had  become   reduced   to  the 
.  .'.n-i  fiiMi'y  air.ichid  to  the  platinum  plate. 
■.:■.   "'.Tairu  d   \^^\\v^  thus  freed  from   copper  was  next 
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examined  and  was  found  to  contain,  besides  large  quantities  of« 
hydrogen  cyanide  and  ammonia,  distinct  quantities  of  fulminic  acid, 
evidently  existing  as  ammonium  fulminate.  This  was  obtained  and 
examined  as  fulminating  silver  by  digesting  with  silver  carbonate. 
In  every  instance  an  explosive  fulminate  was  re-formed,  corresponding 
to  the  normal  fulminate. 

In  the  next  experiment,  cupro-ammonium  fulminate  was  obtained 
by  the  addition  of  an  excess  of  ammonia  to  a  solution  of  cupric  ful- 
minate. The  deep-blue  crystals  thus  formed  were,  after  being  dried 
by  suspending  them  over  sulphuric  acid,  decomposed  by  dry  hydro- 
gen sulphide.  The  product  consisted,  however,  chiefly  of  copper 
sulphide,  with  urea  and  ammonium  sulpho-cyanide. 

Further,  an  attempt  was  made  to  combine  fulminic  acid  with 
silicon,  by  passing  a  stream  of  dry  silicon  fluoride  over  silver 
fulminate,  kept  moist  by  means  of  petroleum.  Large  quantities  ol 
silver  fluoride  were  at  once  formed,  and  the  escaping  gas,  when  col- 
lected and  ignited,  exploded  with  considerable  violence.  Although 
the  results  obtained  from  several  experiments  performed  by  the  same 
method  agree  with  each  other  identically,  it  still  remains  an  open 
question  whether  such  a  compound  as  silicon  fulminate  does  in 
reality  exist. 

Chlorine,  iodine,  and  bromine  were  also  used,  but  chiefly  gave  rise 
to  ohloropicrin  and  other  bodies  of  an  allied  formula.  Experiments 
were  also  performed  with  the  view  of  obtaining  an  ethyl  compound, 
but  these  require  further  investigation  before  speaking  definitely  of 
them. —  Chem,  News  57,  255  ;  1888. 

Major  Philip  Hess  states  in  the  Mitt.  Art,  Genie-  Wesens^  Notizen, 
l^T^  1887,  that  in  extracting  the  fulminating  composition  for  detonators 
for  analysis,  he  has  been  accustomed  to  loosen  the  composition  by 
carefully  squeezing  the  caps  between  boards  until  the  case  was  some- 
what flattened,  rounding  it  out  again,  and  again  flattening  it.  Then 
by  means  of  a  camel's  hair  brush  the  contents  are  completely  brushed 
out  on  to  glazed  paper.  He  finds  that  detonators  will  bear  a  good 
deal  of  gradual  compression  without  exploding,  and  that  a  cork 
squeezer  may  be  used  for  the  purpose  described  above,  but  it  is  best 
to  employ  a  safety-brake  with  it. 

A.  von  GLttingen  and  A.  von  Gemet  have  repeated  the  work  of 
Bunsen,  Berthelot  and  Vieille,  and  also  that  of  Mallard  and  Le 
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C'li.itc'lifr  u[)«)n  the  "  Phenomena  attending  Explosions  in  Gases," 
ni.ikini^  use  of  instantaneous  photography  to  record  the  phenomena, 
j  ,iiiil  tluir  results  are  t;iven  in  a  very  valuable  paper  in  the  A?in.  der 

Phvi'ik  n.   Chew.  33,  586-60x3;    1S88.     A  rotating  mirror  was  em- 

ployrvi  with  a   niel-illic   pointer,  to  which  an  electric  spark  pa^hed 

!  whiMi  ihr  mirror  was  in  the  rij^ht  position  to  reflect  an  image  of  the 

ouilii'MU'trr  tube,  in  which  the  explosion  took  place,  into  a  photo- 
.^r.iphir   camera.     The   same  spark   served   to   explode  the  gases. 
\\w  most  sensitive  l>eernaert  plate  gave  no  trace  of  an  image.     No 
nMills  (•i»nl(l  be  obtained  by  staining  the  plates  with  cyanine  or  with 
.i/.iliiie.     ICastman's  negative  film  paper,  however,  gave  a  faint  image, 
riu-  .mthorij  were  compelled  to  sprinkle  certain  powders  in  theeudio- 
nutrr  tubt!.     Chloride  of  copper  gave  the  best  results.     Plates  of  the 
ph. IMS  of  the  explosions  accompany  the  paper.     The  experiments 
show  that  the  explosion  of  hydrogen   is  not  accompanied  by  light. 
Ilu-  resulting  high  temperature,  however,  causes  a  disintegration  of 
lilt-  i^lass  of  the  eudiometer  tube  which  produces  a  certain  illuniina- 
lion.     Three  species  of  wave  motion  were  observed:  first,  a  funda- 
iiuntiil  wave,  which  is  entitled   Berthelot's  wave;  second,  more  or 
lis.s    [)arallel  secondary  waves ;  third,  polygonal  waves  of  smaller 
.iiiij)litu(le.     The  photographic  image  of  the  electric  spark  which 
w.is  re*  eived  upon  the  same  plate  as  that  of  the  explosion,  enabled 
ilu-  antlKjrs  to  estimate  the  velocity  of  the  explosion.     The  result 
obtained,  2800  meters  per  second,  is  of  the  same  order  of  magnitude 
.i>  that  obtained  by  Herthelot.     The  authors  agree  in  the  main  with 
I'.iiihelots  conclusif»ns,  (litVering  only  in  reference  to  the  beginning 
aii'l  the  t.nd  of  the  explosion.     They  explain  the  secondary  waves 
1)11  iiiinsens  hypothesis  of  the  reflex  action  of  waves  due  to  succes- 
sive e.\[)losions  produced  by  the  electrical  spark.     They  therefore 
term  thest-  lUmsen's  waves. 

Manv  exiK.rinients  have  proved  that  the  velocity  of  sound  obtained 
bv  f»bservin!L;  from  a  known  distance  the  instant  of  the  discharge  of  a 
iitle  and  tlie  arrival  of  the  sound  of  the  explosion  at  the  place  of 
..li^ervation,  is  fn  quently  greatly  in  excess  of  the  normal  rate  of  pro- 
|ia'.:.ition  oi  sound.  To  determine  the  cause  of  this  increase  and  the 
1  iw>  wiia  h  govern  it,  a  series  of  experiments  have  recently  been 
.  nrii  (i  oi:t  dv  M.  Joiirnee,  who  has  presented  a  memoir  on  the  sub- 
ie.  t  t"  The  l-'reiich  Academy  of  Science.  His  experiments  show 
«  iliat  \\  a  ijiiiiet  is  fired  from  a  rifle  against  an  iron  plate,  then  so  long 
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as  the  velocity  of  the  bullet  is  in  excess  of  the  normal  velocity  of 
sound  through  air,  the  noise  of  the  explosion  and  of  the  bullet  strik- 
ing the  plate  reach  an  observer,  situated  in  the  plane  of  fire  behind 
the  plate,  at  the  same  instant.  If  the  distance  of  the  plate  from  the 
rifle  is  increased  till  the  velocity  of  the  bullet  before  reaching  it  is 
reduced  below  that  of  sound,  then  the  noise  of  the  explosion  reaches 
an  observer  before  that  of  the  shock  against  the  plate.  Hence  the 
author  concludes  that  the  bullet,  so  long  as  its  velocity  is  greater 
than  the  normal  velocity  of  sound,  is  the  seat  of  a  sonorous  disturb- 
ance resembling  in  character  that  due  to  an  explosion,  and  this 
view  he  has  substantiated  by  further  experiments. —  Campies  Rcndus, 
106,  244-247,  Jan.  23,  1888. 

The  valuable  paper  by  Sir  Frederick  Abel,  on  "  Accidents  in 
Mines,"  hereinbefore  referred  to,*  is  an  outgrowth  of  his  studies  and 
researches  as  a  member  of  the  Royal  Commission  appointed  in  1879 
to  deal  with  this  subject,  and  as  these  accidents  are  due  to  a  great 
variety  of  causes,  and  since  each  of  these  is  treated  of  as  exhaustively 
as  the  space  permits,  there  is  much  useful  and  valuable  matter  which 
is  not  germane  here,  while  the  general  results  arrived  at  in  regard  to 
matters  such  as  explosions  due  to  coal-dust-laden  air,  and  to  those 
caused  by  explosive  gaseous  mixtures  moving  with  high  velocities 
becoming  inflamed  by  safety  lamps,  have  already  been  referred  to  in 
these  Notes.f  Hence  we  shall  notice  only  that  part  of  the  paper 
which  deals  with  the  use  of  explosives  in  mines. 

Formidable  danger  frequently  attends  the  employment  of  blasting 
powder  in  coal  mines  on  account  of  the  flame  which  generally  attends, 
though  to  a  very  variable  extent,  the  firing  of  a  shot  tamped  in  the 
usual  manner,  and  especially  on  account  of  the  larger  volume  of 
flame  which  is  projected  to  a  considerable  distance,  either  when  a 
blast-hole  is  overcharged,  or  when  the  preponderating  strength  of  the 
material  operated  upon  gives  rise  to  what  is  termed  a  **  blown-out 
shot,"  the  tamping  being  projected  from  the  hole  like  a  shot  from  a 
gun.  These  sources  of  danger  were  recognized  long  before  any  views 
were  advanced  regarding  the  possible  connection  of  coal  dust  with 
mine  explosions,  and  the  precautions  enacted  for  ascertaining  the 
absence  of  any  important  contamination  of  the  air  at  the  working 
place  with  fire-damp  before  shots  were  fired,  and  for  reducing  to  a 

•  Froc.  N2V.  Inst.  14,  440  ;  18S8.  t8»  308  ;  13,  427  ;  14,  439. 
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minimum  the  number  of  Uvea  subject  to  p 

firing  was  carried  out,  are  well  known.  I 

Proposals  bave,  from  time  to  time,  been  considered  by  the  inspcc-l 
tors  of  mines  and  others,  for  dther  abolishing  the  use  of  powder  in' 
fiery  mines,  or  for  gready  restricting  its  application  by  the  inipoeitioa ' 
of  more  or  less  atringeat  conditions.  When  the  Royal  Commis- , 
sioneis  gave  this  subject  thdr  attentkm  and  collected  evidence  bean-1 
ing  upon  the  dangers  of  shot-firii^  in  mines  and  the  possibility  oEJ 
dispensing  with  the  practice,  they  were  led  to  the  conclusion  that  the^ 
abolition,  or  even  the  very  considenAle  restriction  of  shot-tiring  as ' 
practiced  under  the  existing  lawa,  would  be  incompatible  with  the 
working  of  a  laige  number  of  pits,  except  at  a  prohibitive  pecuniary 
outlay.  Realizing  mostfuUy,  on  the  other  hand,  the  dangers  that  fre* 
quently  attend  the  use  of  powder  in  coal  mines  and  the  extreme  diffi- 
culty of  effecting  any  important  diminution  of  those  dangers,  they  , 
devoted  much  attention  to  the  question  whether  It  mi^bt  be  possible 
to  discover  any  powder  substitute,  or  any  method  of  using  such  sut>> 
stitute,  which  would  secure  immunity  from  danger  due  to  the  pres-  * 
ence  of  coal  dust  and  fire-damp  in  the  localities  where  blasting  had 
to  be  carried  on.  i 

From  time  to  lime  assertions  have  been  made  as  to  the  supposed 
comparative  safety  of  different  explosive  agents  more  or  less  analc^ 
guus  in  composition  to  blastit^;  powder,  h  is  not  difficult  to  put  tbcl 
validity  of  such  assertions  to  the  test  by  chemical  examination  of  (bJ 
particular  explosive  preparations,  and  it  ni»y  be  confidently  main-' 
tained,  from  the  experience  which  the  Koyal  Commission  and  the  ' 
author  individually  has  acquired  of  preparations  of  this  class,  that 
there  are  but  very  few  practically  useAil  explosive  agents  of  the  gna. '. 
powder  type  which  possess  any  advantage  in  point  of  comparative  ' 
safety  over  ordinary  black  or  blastii^  ponder.  < 

The  employment  of  powder  in  the  compressed  form,  which  has  of - 
late  years  become  very  extensive,  presents  imporlant  advantages  in 
point  of  convenience  and  general  safety  of  handling,  but  does  not  in  ; 
any  way  affect  the  dangers  in  reference  to  use  in  coal  mines,  inherent ' 
in  an  explosive  agent,  the  employmmt  of  which  is  liable  at  any  timej 
to  be  attended  by  the  production  of  cmsiderable  volumes  of  AamcJ 
Attempts  were  made,  in  the  earlier  days  of  the  history  of  gun-cottoOiJ 
to  apply  that  material  as  a  blasting  agtat  in  coal  mines,  but  the  cir* 
cumstance  that  its  explosion  is  attended  by  the  dcvdopmeni  of  a 
large  proportion  of  carbonic  oxide  renders  it  inapplicable  in  this  J 
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direction,  as  its  explosion  (even  by  detonation)  is  liable,  on  that 
account,  to  be  attended  by  the  production  of  a  considerable  volume 
of  flame.  Finely  divided  gun-cotton  may  be  readily  incorporated 
with  the  proportion  of  a  nitrate  (saltpetre,  or  barium  nitrate)  neces- 
sary for  the  complete  oxidation  of  its  carbon,  the  generation  of  carbonic 
oxide  being  thus  prevented  or  reduced  to  a  minimum  ;  and  such 
preparations  as  nitrated  gun-cotton,  tonite  or  potentite,  produced  by 
compression  of  mixtures  of  this  class,  have  found  favor  to  some 
extent  in  drift  work,  or  in  the  blasting  of  stone  over  and  underlying 
coal  seams,  as  being  more  powerful  than  powder ;  but  their  explo- 
sion is  by  no  means  unattended  with  the  possibility  of  the  devel- 
opment of  flame.  In  this  respect  nitroglycerine  preparations  are 
undoubtedly  superior.  This  explosive  agent  contains  a  proportion  of 
oxygen  slightly  in  excess  of  that  required  for  the  complete  oxidation 
of  its  constituent  carbon,  hence  its  perfect  explosion  is  unattended  by 
the  development  of  inflammable  gas.  The  most  common  form  in 
which  nitroglycerine  is  commercially  employed  is  as  dynamite. 
When  exploded  by  detonation,  the  heat  developed  by  the  metamor- 
phosis of  the  nitroglycerine  raises  the  mineral  matter  present  to  a 
bright  red  or  white  heat,  and  the  detonation  of  this  preparation  is 
always  attended  by  the  appearance  of  sparks  in  the  dark.  But  if 
even  the  undiluted  nitroglycerine  is  exploded  in  a  shot-hole,  the  high 
temperature  has  the  effect  of  raising  to  incandescence,  particles  of 
the  tamping  employed,  or  of  the  coal  or  stone  exposed  to  the  highly 
heated  gases  and  vapors  developed,  so  that  under  any  circumstances 
sparks  would  be  liable  to  be  projected  on  the  firing  of  a  nitro- 
glycerine charge.  The  same  holds  good  with  any  of  the  nitro- 
glycerine preparations  known  in  commerce,  such  as  lithofracteur, 
blasting  gelatine,  or  gelatine-dynamite ;  moreover,  flame  in  more  or 
less  abundance  may  be  produced  by  the  explosion  of  some  nitro- 
glycerine preparations,  the  composition  of  which  includes  propor- 
tions of  inflammable  materials. 

That  the  heat  to  which  very  finely  divided  solid  particles  may  be 
raised,  by  exposure  to  the  highly  heated  products  of  detonation  of 
nitroglycerine  preparations,  is  sufficient  to  determine  the  ignition  of 
an  explosive  tire-damp  mixture,  has  been  amply  demonstrated  by 
experiment,  and  it  is  even  possible  that  sparks  sufficiently  hot  to 
produce  that  result  may  be  carried  to  some  distance  by  the  blast  of 
heated  gases  projected  by  a  shot,  and  thus  reach  places  at  some  dis* 
tance  from  the  shot-hole  where  gas  may  have  lodged. 
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The  autlior's  lon^  connection  with  the  study  of  explosives  u 
their  application  to  every  variety  of  use,  naturally  led  to  his  sped 
devotion  of  much  attention  to  this  brajich  of  its  investigations ;  ai 
the  first  idea  bearing  upon  the  occurrence  of  casualties  in  coal  min 
which  suggested  itself  lo  him  was  to  apply  the  principle  of  tnost  COD 
plele  explosion,  or  detonation,  of  one  or  other  of  the  so-called  "hi| 
explosives"  (chemical  compounds  highly  susceptible  of  sudd< 
metamorphosis  into  gaseous  products  or  vapors)  in  conjunction  wil 
the  method  first  devised  by  him  in  1873,  and  communicated  in  {hi 
year  to  the  Royal  Society,  of  distributing  the  operation  of  the  fori 
developed  by  small  charges  of  the  explosives  over  a  conside: 
able  area,  through  the  agency  of  a  comparatively  large  volume  1 
water,  by  which  the  charge  is  enveloped. 

The  principle  of  suddenly  transmitting  the  force  of  detonation  ( 
a  charge  of  explosive  uniformly  in  all  directions,  by  completely  sui 
rounding  with  water  the  charge  to  be  detonated,  had  already  bee 
successfully  applied  by  him  to  the  conversion  of  an  ordinary  she 
into  a  projectile  operating  with  the  destructive  effects  of  a  shrapni 
shell,  and  to  several  other  purposes,  and  it  occurred  to  him  that  b 
applying  the  same  principle  to  the  charging  of  a  shot-hole,  the  effo 
might  be  not  only  to  modify  the  destructive  action  of  a  high  explt 
sive,  and  thus  to  attain  a  comparatively  moderate  splitting  or  rcndin 
action  instead  of  powerful  disintegrating  effects,  but  also  to  accon 
plish  the  extinction,  through  the  agency  of  the  water  envelope. « 
any  incandescent  particles  or  sparks,  and  perhaps  flame,  projecte 
by  [he  exploding  charge,  the  water  being  thrown  forward  togethc 
with  them  in  a  finely  divided  condition.  It  soon  afterwards  came  t 
the  author's  knowledge  that  Dr.  McNab  had  previously  put  int 
practical  execution  the  idea  uf  extinguishing  the  flame  of  a  powdt 
charge  projected  from  a  shot-hole,  by  inserting  a  cylinder  filled  wil 
water  over  the  charge  and  confining  it  by  a  small  amount  of  tamf 
ing.  The  application  of  water  in  this  way,  in  conjunction  wit 
powder,  w:is  also  expected  by  Dr.  McNab  to  effect  important  ecoi 
omy  of  time  in  blasting  operations,  by  diminishing  the  persistency  < 
the  smoke  through  the  solvent  action  of  the  water,  thereby  enablta 
men  to  return  to  work  in  a  comparatively  short  space  of  time  afu 
the  firing  of  shot.  The  latter  result  appears  to  have  frequendy  bee 
attaine<l  to  a  useful  extent,  but  experience  showed,  on  the  otht 
hand,  that  sufficient  reliance  could  not  be  placed  upon  the  extinguisl] 
ing  effects  of  water  thus  applied  in  conjunction  with  powder  bein; 
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sufficiently  exerted  to  afford  reliable  security  against  the  ignition  by 
the  flame  from  a  blown-out  powder-shot,  of  an  explosive  gas  mix- 
ture, or  of  dust  thickly  suspended  in  air  containing  a  small  propor- 
tion of  fire-damp.  A  series  of  experiments  indicated,  however,  that 
water-tamping,  as  first  suggested  by  Dr.  McNab,  used  in  conjunction 
with  a  high  explosive  such  as  dynamite,  afforded  very  considerable, 
if  not  absolute,  security  against  accidental  explosions  under  the  con- 
ditions just  now  specified. 

An  exhaustive  series  of  experiments  was  instituted,  chiefly  in  South 
Wales,  with  a  view  to  ascertain  whether  perfect  security  against 
ignition  of  explosive  gas  mixtures,  and  of  coal  dust  thickly  suspended 
in  air  containing  a  small  proportion  of  coal-gas  or  fire-damp,  was 
secured  by  the  application  of  high  explosives  in  conjunction  with 
water  in  the  way  suggested  by  Abel,  the  charge  of  explosive  being 
enclosed  on  all  sides  by  water,  with  or  without  the  additional  use  of 
superposed  tamping.  The  results  appeared  to  justify  the  conclusion 
that  the  so-called  water-cartridge,  employed  in  conjunction  with  a 
high  explosive,  could  be  relied  upon  to  afford  security  against  acci- 
dental explosions  during  shot-firing  in  the  presence  of  explosive  gas 
mixtures,  or  of  very  inflammable  coal  dust  thickly  suspended  in  air 
containing  some  small  proportion  of  fire-damp.  The  results  obtained 
for  the  Royal  Commission  have  been  confirmed  by  experiments  of  a 
similar  nature  pursued  by  others  in  this  country,  by  experimenters 
in  Saxony,  and  by  members  of  the  Prussian  Fire-damp  Commission. 
In  the  course  of  these  various  experiments  it  has  been  found  that 
the  particular  form  of  dynamite  to  which  the  name  gelatine-dynamite 
has  been  given,  is  especially  suitable  for  employment  in  conjunction 
with  water,  as  it  retains  its  explosive  properties  unimpaired  under 
these  conditions,  and  may,  in  blasting  operations,  be  placed  quite 
unprotected,  either  in  a  shot-hole  which  is  filled  with  water,  or  in  a 
cylinder  full  of  water  of  suitable  dimensions  for  insertion  into  the 
hole.  In  constructing  a  water-cartridge  there  is  not  the  least  neces- 
sity for  employing  any  device  for  keeping  the  explosive  in  such  a 
position  that  its  circumference  is  surrounded  equally  on  all  sides  by 
the  water ;  it  suffices  simply  to  insert  the  charge  with  its  waterproofed 
fuze  or  wires  attached,  into  the  blast-hole  direct  (if  the  latter  is  in 
perfectly  solid  stone  or  coal  and  in  a  suitable  position),  or  into 
the  cylinder  of  thin  sheet  metal,  varnished  paper  or  membrane 
which  is  filled  with  the  water;  it  is  best,  however,  to  insert  the  charge 
nearly  to  the  bottom  of  the  water,  so  as  to  utilize  the  tamping  effect 
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of  the  greater  part  of  the  column.  The  liquid  is  retained  by  a  wooden 
or  cork  plu^,  throii^'h  which  the  fuze  or  conducting  wires  pass,  and 
tamping  is  applied  over  this  after  insertion  of  a  tuft  of  hay  or  other 
suitable  padding  material. 

The  work  dunt  in  co.il  by  a  high  explosive,  through  the  agency 
of  a  column  of  water  which  encloses  it  (or  "water-cartridge""),  is 
dilferent  in  cliaracti-r  to  that  accomplished  by  the  same  charge  used 
in  the  ordinary  manner.  Instead  of  exerting  a  crushing  action 
immediaitjy  round  the  charge,  whereby  much  small  coal  is  produced 
and  no  larjie  amount  of  displacing  work  performed,  the  force  being 
distributed  over  the  whole  area  of  the  water  column,  its  action  is 
thereby  greatly  moderated,  and  the  coal  is  brought  down  in  large 
masses,  the  work  done  extending  over  at  least  as  large  an  area  as 
that  of  the  best  powder -shots. 

In  applying  this  system  as  a  safeguard  against  accidental  ignition 
of  coal  dust  or  fire-damp  mixtures,  ihe  quantity  of  water  used  should 
at  least  amount  to  four  times  the  volume  of  the  charge  employed. 

It  has  come  to  the  knowledge  of  the  author  that,  in  a  colliery 
where  a  serious  explosion  recently  occurred,  so-called  water- cartridges 
were  in  use,  in  which,  when  the  charge  of  explosive  had  been 
inserted,  very  little  room  was  left  for  water.  From  the  published 
account  of  the  evidence  given  at  the  inquest,  it  appeared  to  have 
been  aftirnifd  that  Abel's  water- cart  ridge  had  been  used  at  a  great 
fxpensL-,  and  it  was  left  to  be  implied  that  the  calamity  was  due  to 
confidence  being  falsely  placed  in  the  safety  to  be  ensured  by  its 
employment. 

The  practical  development  of  the  principle  of  applying  water  in 
conjunct  inn  with  high  explosives  cannot  tail  to  be  fruitful  of  improve- 
ments in  llic  mode  of  operation,  as  indeed  it  has  already  been  ;  thus, 
in  order  to  avoid  a  loss  or  diminution  of  the  safeguard  furnished  by 
the  waiL-r  from  the  escape  of  the  liquid  through  channels  or  tissures 
in  the  nhnt-hole.  or  through  leaks  in  the  water -cylinder  or  cartridge, 
it  has  been  pri>[)i>st.d  by  Messrs.  Heath  and  Frost  to  dissolve  suffici- 
ent :<':7.i-  or  s;Iii>;  ;n  the  water,  warmed  for  that  purpose,  to  make  it 
si'lidiiy  en  duling  in  the  case  or  shot-hole  to  a  sufficiently  stiff  jelly 
to  pri.'vi-nt  siii-h  escape.  Again,  the  o.xperimenis  carried  out  for  the 
Co;]iiiiir^sion  with  water- cartridges  led  to  the  observation  that  a  con- 
•;:der:i!)le  prujuirtion  of  the  water  w.ib  driven  forward  in  a  body 
injtead  of  biin;;  di.-ij)ersed  in  a  very  fine  state  of  division,  by  the 
force  of  a  blown-out  shot,  and  a  suggestion  was  consequently  made 
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for  the  employment  of  the  water  in  a  different  manner,  which  was 
worked  out  by  Mr.  Galloway  with  most  successful  results,  so  far  as 
related  to  the  extinction  of  flame  and  sparks  from  a  blown-out  shot. 
By  distributing  the  water  through  a  very  porous  body  (such  as  sponge 
or  moss),  and  thus  effecting  an  initial  interruption  of  continuity  of 
the  mass  of  liquid  placed  over  the  shot,  its  thorough  dispersion  in  a 
very  finely  divided  condition  is  ensured,  and  its  extinguishing  power 
is  greatly  increased.  It  was  found,  in  a  number  of  experiments  at 
the  Dowlais  works,  that  in  holes  of  2  inches  diameter,  the  placing 
of  9  inches  of  loose  tamping  of  moss  soaked  with  water  over  a  4-02. 
charge  of  dynamite  sufficed  to  prevent  the  ignition  of  dust-laden  air 
containing  coal-gas  by  the  blown-out  shot,  and  that  such  a  shot  pro- 
duced with  2 J  oz.  of  dynamite,  the  charge  being  covered  with 
only  4  inches  of  loose  moss  and  water-tamping,  failed  to  fire  an 
explosive  gas  mixture.  A  number  of  comparative  experiments 
demonstrated  that  the  water-cartridge  was  on  an  equality  with  moss 
and  water-tamping  in  preventing  the  ignition  by  blown-out  shots 
produced  with  dynamite,  gun-cotton,  tonite  and  gelatine-dynamite, 
of  a  dense  cloud  of  highly  inflammable  dust  suspended  in  air  con- 
taining a  small  proportion  of  coal-gas  (the  cloud  produced  under 
the  same  conditions  being  invariably  inflamed  by  an  ordinary  blown- 
out  dynamite  shot);  but  they  proved  that  the  water-cartridge  did  not 
afford  that  absolute  security  against  the  ignition  of  an  explosive  gas 
mixture  by  a  blown-out  dynamite  shot  that,  so  far  as  a  number  of 
consecutive  experiments  showed,  was  attained  by  the  comparatively 
simple  moss  and  water-tamping,  which  can  be  applied  without 
difficulty  even  in  holes  having  an  upward  inclination. 

The  water-cartridge  employed  with  various  high  explosives  in 
such  a  way  as  to  produce  blown-out  shots  in  the  presence  of  coal 
dust  and  gas,  has  been  made  the  subject  of  official  experiment  in 
Prussia  and  Saxony,  and  apparently  with  results  as  satisfactory  as 
have  now  been  obtained  in  different  mining  districts  in  this  country ; 
it  may  be  considered  to  have  been  conclusively  established  that  the 
application  of  water  in  the  shot-hole  in  one  or  other  of  the  ways 
indicated,  in  conjunction  with  the  use  of  high  explosives,  affords  most 
important  security  against  accidents  in  blasting  stone  or  coal  in 
mines  where  dust  and  fire-damp  co-exist. 

It  may  be  well  again  to  emphasize  the  fact  that  neither  the  water- 
cartridge  nor  water-tamping  applied  in  the  manner  in  which  it  has 
been  found  so  thoroughly  efficient  in  conjunction  with  high  exfdo- 
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;  I  si\  es.  aflfonls  any  srifec^uard   ajrainst   explosions   arising   from    th< 

■  \  presence  of  fire-damp,  or  coal  dust  associated  with  fire-damp,  in  n;in< 

,  •  workinj^s  wlicrc  blastin;^  is  carried  on,  if  powder,  or  any  explosive 

agent  analo-ous  in  its  composition  and  mode  of  explosion  to  powder 
be  emplfiyeil  in  conjunction  with  them. 

Sii;^i;esti()ns  have  been  made  to  use  in  conjunction  with  powdei 
or  as  tamping  over  the  charge,  certain  solid  preparations  which  wi] 
evulve  leases  or  vapors,  when  exposed  for  a  sufficient  period  U 
heat,  cajiable  of  extinguishincj  flame,  the  idea  bein^  that  the  hea 
developed  by  the  explosion  of  the  charge  would  accomplish  thi 
desired  results,  and  that  the  danj^ers  arising  from  blownout  sho 
miirht  thus  be  guarded  against;  but  the  authors  of  these  suggestic»n 
have  not  realized  tlie  importance  of  time  as  a  factor  in  the  establish 
incnt  of  clu  inical  changes  by  the  action  of  heat,  and  the  consequen 
impossibility  of  gases  and  vapors  being  evolved,  in  the  desirec 
manner,  within  the  exceedingly  briet'period  during  which  the  material: 
applied  an*  exposed  to  heat.  The  Commission,  at  the  author 'f 
j^uiLigestion,  had  exi)eriments  carried  out  for  the  purpose  of  ascertain 
ing  v.hetlK-r  nrndensed  (liquefied)  carbonic  acid  could  be  appilied  ir 
suitable  tamping  vessels,  in  conjunction  with  high  explosives,  as  ar 
extinguishing  agent,  but  the  results  were  not  sufficiently  encouraging 
to  warrant  perseverance  in  this  direction  of  experiment. 

Sm:iu.*  attention  has  been  attracted  since  the  publication  of  iht 
Commission's  fmal  rej)ort,  by  a  safety  blasting  cartridge  brought 
forward  by  Dr.  Knsmann,  of  Hreslau.  which  depends  for  its  actior 
upon  tlie  r;;pid  d'Veloj^ment  of  hydrogen  under  high  pressure  from 
very  tinely  divided  zinc,  by  the  action  of  sulphuric  acid  (enclosed  ir 
one  Compartment  ot  a  compound  vessel  of  glass).  The  acid  is 
intended  to  have  access  to  the  zinc  after  the  apparatus  has  beer 
fixed  into  the  shot-liolc,  in  such  a  way  that  the  gas,  which  is  said  tc 
speedily  attain  a  hiiL^h  dei^^ree  of  compression,  shall  exert  its  force 
upi-n  tile  st<»ne  or  coal.  The  cost  of  each  shot  is  stated  to  be  onh 
sm.i!!,  but  tlie  deseripti'm  scarcely  warrants  the  view  that  the  arrange- 
ment i.-.  a  [>r.ictically  efricient  one,  and  no  account  of  successfu 
exjr  ri:neni-  with  it  in  actual  blasting  operation  has  yet  reached  th< 
am;.-  r, 

\  ..rinus  proj>o^:als  to  apply  compressed  air  to  the  getting  of  coa 
li.i'. t:  b'-k-n  put  ii'iward,  among  which  was  one  by  Mr.  Samuel 
M  .r-h.  ui  the  C'Ii:i.)n  Colliery.  Nottingham,  to  the  practical  develop- 
i.iriu  01'  which  .Mr.  Kllis  Lever  devoted  much  trouble  some  years 
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ago,  but  no  really  satisfactory  results  appear  to  have  been  attained 
with  it 

The  considerable  increase  in  volume  which  caustic  or  quick-lime 
rapidly  undergoes  during  the  slaking  process  (or  its  conversion  into 
hydrate  by  union  with  water),  was  already  many  years  ago  regarded 
as  a  source  of  power  which  might  be  available  in  lieu  of  powder  for 
the  bringing  down  of  hard  coal ;  but  repeated  attempts  to  utilize  it 
met  with  no  practical  success  until  Messrs.  Sebastian  Smith  and 
Moore,  about  six  years  since,  made  two  important  steps  in  advance. 
In  the  first  place,  by  reducing  freshly  burned  fat  lime  of  high 
slaking  power  to  powder,  and  converting  this  into  cylinders  by  apply- 
ing powerful  pressure,  they  obtain  the  lime  in  an  exceedingly  compact 
form,  which  enabled  them  to  utilize  the  full  diameter  of  a  drilled 
shot-hole,  and  which  rendered  the  material  less  liable  to  air-slaking 
than  when  in  lumps.  In  the  second  place,  using  the  heat  developed 
by  the  slaking  to  generate  and  superheat  steam,  they  were  able  to 
supplement  to  an  important  degree  the  force  exerted  by  the  expand- 
ing charge  of  lime.  The  author  then  details  the  results  which  have 
been  obtained  in  the  use  of  the  lime-cartridge,  and  notes  some  of  the 
disadvantages  which  are  held  to  accompany  it. 

Scribner^s  Magazine,  3,  563-576,  May,  1888,  contains  an  article 
by  Charles  E.  Munroe,  on  "Modern  Explosives,"  in  which  the 
author  has  sought  to  present,  in  a  popular  and  yet  precise  way,  the 
theory  of  explosion,  and  to  describe  the  characteristic  properties  and 
method  of  use  of  some  of  the  more  typical  explosive  substances. 
The  author  calls  especial  attention  to  this  article,  as  it  shows  that 
he  does  not  endorse  many  of  the  statements  which  he  collates  in 
these  Notes. 

The  paper  is  well  illustrated,  principally  from  photographs  and 
objects  prepared  at  the  Torpedo  Station.  The  illustrations  of  the 
effects  produced  by  detonating  gun-cotton  on  iron  plates  show 
that  the  theory  which  he  has  presented  in  these  Notes*  is  confirmed 
by  further  experiments,  for,  as  shown,  he  has  bored  holes  of  con- 
tinually increasing  diameter  and  depth  in  gun-cotton  disks  until 
he  has  pierced  one  completely  with  a  hole  two  inches  in  diameter, 
and  on  detonating  these  on  the  iron  plates  he  has  obtained  deeper 
and  deeper  indentations  in  the  plates,  until,  when  using  the  completely 
perforated  gun-cotton  disk,  he  has  completely  perforated  the  plate. 

*Proc  XI,  no;  1885,  and  I3»  594;  1887. 
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[  This  theory  is  further  supported  in  a  paper  by  the  same  author  in 

a  paper  published  in  Proc,  Xeicport  Nat,  Hist,  Soc.  No.  6,  iS-23  ; 
18SS,  entitled  "On  certain  Phenomena  produced  by  the  Detonation 
ol"  (iun-cutton."  He  used  a  can  such  as  is  used  for  canning  fruit  and 
vef^etablcs,  placed  a  disk  of  j4un-cotton  in  it,  tilled  the  can  with  suffi- 
cient water  to  just  completely  cover  the  disk,  placed  the  can  on  an 
iron  beam,  and  detonated  the  j;un-cotton  by  means  of  a  dry  priming 
disk.  The  can  was  of  such  a  diameter  as  to  just  receive  the  disk, 
ami  the  end  of  the  can  in  contact  with  the  beam  was  the  one  through 
which  the  can  had  been  filled  with  its  fruit,  and  as  is  the  case  with 
such  cans,  the  end  had  a  sunken  circular  channel  let  into  it,  and 
an  irregularly  shaped  mass  of  solder  at  the  center  of  the  face  which 
was  raised  above  the  surrounding  surface.  On  examining  the  face  of 
the  iron  beam  on  which  the  detonation  took  place,  an  impression  of 
this  end  of  the  can,  with  all  the  depressions  and  elevations  having 
precisely  the  same  value  as  in  the  original,  was  found  to  have  been 
exactly  reproduced  in  the  iron  of  the  beam.  This  is  well  shown  in  a 
photo-stereotype  attached  to  the  paper. 

The  author  has  also  succeeded  in  obtaining  "Wave-like  Effects 
produced  by  Detonating  Gun-cotton,"  by  using  a  tin  vessel  with  a 
smooth  bottom  in  which  to  hold  the  explosive.  The  can  in  this  case 
had  a  diameter  much  larger  than  that  of  the  gun-cotton  disk :  the 
disk  was  placed  on  one  side  of  the  can  so  that  the  cylindrical 
surlaccs  were  tangent,  and  the  can  was  filled  with  water  and  deto- 
nated on  an  iron  beam  just  as  described  in  the  last  experiment.  On 
examining  the  impression  produced  on  the  beam  there  was  found,  as 
was  to  be  expected,  a  deep  impression  under  the  area  occupied  by 
the  gun-coiton,  init,  as  was  not  to  be  anticipated,  the  iw/>ress/oti 
t:xi'.fhii'ii  /css  dt\/>ly  quite  to  Hit  cxtrtmiiy  of  the  area  viarked  by  the 
fhist  0/  the  eaN.  But  what  was  yet  more  remarkable  was  that 
buiu-ath  iliis  crescent-shaped  space  between  the  peripheries  of  the  disk 
anil  tlu"  can  which  had  contained  only  water,  tz^o  sets  of  breakers  had 
bct)i  produced  i)i  iDid  remained  fixed  in  the  iron,  the  crests  of  the 
waves  hciri^  turned  outwards.  The  exterior  set  of  breakers  consisted 
oiwavi.^  which  were  ea^iiy  visible  to  the  naked  eye  and  sensible  to 
\\\K-  i<»ii.  ii,  and  their  averau[e  wave-Ieui/th  was  found  to  be  closelv  i.s 
r.i!!i;:v.eier.  The  iJithor  iK^pes  to  be  able  by  this  method  to  distin- 
:^  :N!;  ■;  v  tween  diifeii  nt  exjjlD.-^ive  substances,  and  to  learn  more 
:'  .,.ii\'.i:i^  ilie  li.ilv.ie  ol"  explosive  jjlienomena  and  the  way  in  which 
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the  energy  is  propagated.  A  description  of  the  experiment  appears 
in  Am.  Jour.  Sci,  26,  (3),  49-51,  July,  1888,  with  diagrams  showing 
the  method  of  experimenting,  and  an  exquisite  photo-stereotype  of 
the  iron  beam. 

The  theory  which  we  have  offered  regarding  the  way  in  which  the 
indentations  are  produced  by  gun-cotton  on  metal  plates  is  strongly 
supported  by  M.  P.  F.  Chalon,  in  Le  Genie  Civile  in  an  article 
entitled  '*  Mining  without  Tamping,"  and  he  extends  the  theory  to  the 
phenomena  taking  place  in  a  drill-hole.  We  are  indebted  to  him 
for  a  copy  of  this  article,  which  we  reserve  for  a  later  date. 

'*  Les  Explosifs  Modernes,"  by  P.  F.  Chalon,*  is  a  theoretical  and 
practical  treatise  prepared  for  the  use  of  civil  and  military  engineers 
and  miners,  which  appears  in  the  form  of  a  large  octavo  of  some  four 
hundred  pages,  with  upwards  of  one  hundred  and  sixty  figures  inter- 
calated in  the  text.  The  matter  is  well  arranged  and  so  treated  as 
to  make  this  an  excellent  manual  as  well  as  a  work  of  reference. 
While  sufficient  space  is  given  to  the  properties  of  the  substances 
which  may  be  employed  in  the  manufacture  of  explosives,  to  the 
methods  of  manufacture  and  properties  of  the  more  important  explo- 
sives, to  the  methods  of  analyzing  and  of  testing  the  force  of  these 
explosives,  and  to  their  uses  in  peace  and  war,  yet  some  fifty  pages 
are  devoted  to  the  legislative  acts  in  Austria,  England,  France,  and 
the  United  States,  which  regulate  the  manufacture,  transportation, 
storage  and  use  of  explosives  in  these  countries.  This  information, 
which  is  so  important,  but  which  it  has  hitherto  been  difficult  to  gain 
access  to,  apart  from  the  other  merits  of  the  work,  makes  this  book 
a  necessary  one  to  possess. 

"  La  Dynamite  de  Guerre  et  le  Coton-Poudre,*'  by  Max.  Dumas- 
Guilin,t  treats  of  the  manufacture,  transportation,  storage  and  use  of 
these  explosives  according  to  the  orders  and  regulations  which 
govern  the  French  army  concerning  them.  As,  besides  giving  these 
regulations  at  length,  its  matter  is  largely  drawn  from  the  courses  of 
instruction  at  V Ecole  de  Guerre  and  V Ecole  du  Genie  de  Versailles^ 
the  work  has  almost  the  authority  of  a  Blue  Book.  As  might  be 
expected  from  this,  we  find  minute  and  detailed  descriptions  of  the 
methods  to  be  followed  in  the  service  during  storage,  transportation, 

• 

•  E.  Bernard  et  Cie.,  Paris,  1S86.     t  Henri  Cburles-LaYaaxelle,  Paris,  1887. 
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and  use  of  the  explosives  mentioned,  both  in  times  of  peace  and 
war ;  the  treatment  of  the  topics  of  military  mining  and  the  destruc- 
tion of  material  being  especially  full  and  explicit.  The  book  contains 
about  four  hundred  small  octavo  pages,  with  about  fifty  figures  in 
the  text,  and  is  of  a  convenient  form  for  a  manual  for  use  in  the 
field.  As  will  be  seen  from  the  description,  the  book  is  one  which 
commends  itself  especially  to  officers  of  the  navy  and  army. 

M.  P.  F.  Chalon  also  presents  "  Le  Tirage  des  Mines  par  I'Elec- 
trici;6."*  in  the  form  of  a  small  octavo  of  two  hundred  and  seventy- 
six  patjes,  with  ninety  figures  and  numerous  tables.  The  book  deals 
both  with  the  theory  and  practice  of  firing  mines  by  electricity,  and 
describes  at  length  the  ditTerent  blasting  caps  and  detonators,  the 
electrical  firing  apparatus,  both  batteries  and  machines,  and  the 
methods  of  wiring  mines  for  large  blasts. 

"  Die  Elektrische  Minenzundung,"  by  Karl  Zickler.f  is  an  octavo 
pamphlet  of  one  hundred  and  sixteen  pages,  with  sixty  figures,  and 
with  tables,  which  deals  more  briefly  with  the  subject  treated  of  by 
Chalon  in  the  last  mentioned  book. 

R.  Gaertner,  of  Berlin,  announces  the  publication  of"  Die  Fabrika- 
tion  von  Chiorsauren  Kali  und  anderen  Chloraten,"  by  K.  W. 
Jurisch,  Ph.  D. 

•  liaudiy  and  Cie.,  Paris,  iSSS.  t  F.  Vievvcs  &  Sobn,  Btuntwkk,  1888. 
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In  (he  beginninf;  the  output  of  the  works  was  limited  to  tools,  mint-rolls  and 
dLes,  shears,  etc.  The  Uusseldorf  Mint  was  one  of  the  maincustomerB,  and  later, 
after  defeating  the  opposition  of  his  competitors  in  Vicuna,  large  orden  were 
received  from  the  Austrian  Mint.  Alluding  to  the  anxieties  of  his  few  months' 
residence  in  Austria  at  the  time  he  was  soliciting  the  patronage  of  that  go*- 
crnment,  Krupp  used  to  say.  in  spcakine  of  his  white  hair,  "  I  left  the  color  in 
Vienna." 

His  most  important  inventions  were  the  cast-steel  loller-die  and  an  inge- 
nious process  for  manufacturing  unwelded  railioad  tires.  These  inventiODl 
brought  him  di»tinciion  and  wealth,  and  he  was  enabled  to  consideraUf 
enlarge  his  works. 

But  it  is  upon  his  system  of  ordnance  that  Krupp's  fame  more  largely  rests, 
although  he  did  not  turn  his  attention  id  the  subject  until  1846.  In  1S47  he 
exhibited  a  small  steel  gun  at  Berlin  which  does  not  seem  to  have  been  vei>' 
much  noticed.  During  the  next  ten  years  he  was  chiefly  engaged  in  Ehc  mann- 
facture  of  steel  for  commercial  and  railroad  purposes.  The  growth  of  hi* 
works  was  stupendous,  and  he  began  to  attract  the  attention  of  other  countries. 
Honors  poured  upon  him  from  home  and  abroad  ;  he  was  made  by  bis  own  king, 
Privy  Commercial  Councillor,  but  be  persistently  declined  patents  of  nobililf. 
He  was  a  man  of  the  people,  and  always  insisted  upon  being  addressed  as  a 

Nearly  ten  years  after  the  Herlin  Exhibition,  Krupp  sent  a  ll-pounder  to  the 
Paris  Exposition  ;  it  attracted  much  attention  and  led  to  exhaustive  trials  of 
his  systems.  He  was  now  fairly  committed  to  the  construction  of  guns,  and 
following  an  order  from  Egypt,  the  first  large  order  for  his  guns  he  leceiied, 
the  demand  for  tbem  steadily  increased.  Since  those  days  of  experiment  the 
Krupp  gun  has  developed  astonishingly,  until  now  it  would  appear  as  if  it  had 
reached  its  limit  in  the  40  cm.  gun  which  weighs  about  139  tons.  During  bit 
thirty  years  of  ordnance  work  Krupp  delivered  a  total  of  13,000  guns  to  Ihirljr- 
four  different  States. 

With  the  growth  of  the  plant  and  the  increase  in  the  number  of  the  workmen. 
Krupp  set  himself  to  the  solution  of  that  most  difficult  social  problem,  the 
improvement  of  the  workmen's  condition.  Inspired  by  bis  own  hiimanilT  ud 
a  deep-grounded  sympathy  for  them,  he  elaborated  a  system  of  regulationi, 
comprehensive  and  almost  perfect  in  its  details.  Sick  funds,  accident  ioio- 
rance,  and  retiring  pensions  were  established  1  schools  were  founded  ;  a  com- 
missariat was  organized,  by  means  of  which  the  workmen  were  not  only  pro- 
tected from  usurers,  but  were  prevented  from  running  into  debt.  Cottages 
were  built  for  the  married  employes  and  Ice  at  a  nominal  rent,  and  a  "  com- 
mons "  was  erected  for  the  unmarried. 

The  welfare  of  his  employes  was  his  first  consideration.  He  was  father  to 
them  as  well  as  governor,  and  his  relations  with  them  recall  the  patriarchal  age 
of  the  world.  It  is  given  to  few  men  to  bring  their  life-work  to  such  a  suc- 
cessful issue,  and  it  maybe  written  of  him  as  it  is  written  of  one  of  old,  he  died 
full  of  riches  and  honor.  A.  G, 


KRUPP  AND  De  BANGE. 
A  Kevibw. 
Kri;ff  and  De  Bangs.     By  E.  Monthave,  Captain  in  the  Belgian  StiH. 
Translated,  with  an  Appendix,  by  O.  E.  MlcilAEUS.  Ph.  U.,  Captain  of  Ord- 
nance, U.  a.  A.     New  York  :  Thomas  Prosscr  &  Son,  1888. 

Captain  Monthaye's  monograph  is  a  presentation  of  the  arguments  advanced 
by  the  advocates  of  the  Krupp  and  De  Bange  gun-systems,  prompted  by  Ibe 
desire  "to  re-establish  the  truth  and  to  restore  to  the  Essen  coastractor of 


/ 


PROFESSIONAL   NOTES. 

ordnance  that  pre-eminence  irhich  is  his  juit  due."  Captain  Monthaye  insiKts 
that  his  aim  is  to  submit  the  question  imparliallr  frDin  a  neutral  staudpoint, 
bat  it  is  evident,  ftom  the  avatred  object  of  the  book,  that  he  is  himself  a  too 
devoted  disciple  oi  the  "Cannon  King,"  [or  hii  conclusions  to  be  accepted 

His  argument  that  crucible  steel  is  the  best  gun-melal  on  account  of  its 
homogeneity  anil  hardness  (and  consequent  resistance  to  eiosion}  will  doubt- 
less pass  unqucf>tioned.  With  the  exception  of  the  Firth  ciuciblc  steel  used 
for  gun-tubes  in  English  oidnance,  steel  by  this  process  is  out  used  for  enns 
by  any  builders,  other  than  Krupp,  on  account  of  "  its  oBpensc,  and  the  great 
care  and  arrangement  necessary  for  very  large  ingots,  when  great  nnmbera  of 
men  must  be  carefully  trained  to  work  together."  Guns  as  a  rule  are  made  of 
opcn-bcarth  steel. 

The  question  of  malMtl  having  been  disposed  of,  Captain  Monlhaye  next 
compares  and  diEcusses  the  two  systems  of  breech  •closure,  obturation,  and  gun 
consliuclion.  He  claims  for  lh«  Krupp  wedge  the  following  advantages  :  that 
the  wedge,  working  perpendicularly  to  the  aiis  of  the  gun,  cannot  be  blown  out 
in  imperfect  lucking ;  that  it  bears,  nut  against  the  body  of  the  eun,  but  against 
a  jacket  shrunk  on  the  gun  ;  that  the  gun  can  be  aimed  as  soon  as  the  charge 
is  insetted,  and  that  it  has  fewer  parts  and  is  simpler  and  easier  to  work  in 
large  caliber  than  Che  De  Bange  screw-block. 

The  wedge  system  necessitates  increased  length  of  bteech  and  adds  greatly 
to  the  weight  of  gun,  a  fact  which  gives  rise  to  a  marked  diffeience  between 
German  and  French  ordnance  as  a  whole ;  the  former  being  distinguished  by 
heavy  guns  and  light  carriages,  which  is  just  the  teverse  Of  the  Frcncti  system. 
On  this  point  the  author  says :  "The  initial  velocities  of  corresponding  guns 
of  the  two  systems  vary  within  rather  narrow  limits,  easily  explained,  as  the 
weights  of  the  charge  and  projectile  are  about  the  same.  At  hrsl  sight,  then, 
it  would  appear  that  the  lighter  De  Bange  gun  is  more  effective ;  but  when  we 
compare,  as  the  ratios  ef  €ffccl,  the  total  energies  divided  by  the  total  weights 
of  gun  and  carriage,  we  find  that  the  Krupp  guns  exceed  the  Ue  Bange  by 
from  i6  to  30  per  centum." 

Captain  Monthaye  considers  the  Broadwell  ring  "which  is  firmly  seated  at 
the  end  of  the  gun-chamber  and  presses  tightly  against  the  gas-plate  (let  Into 
the  front  face  of  the  wedge)  when  the  wedge  is  locked,"  the  simplest  and  best 
form  of  obturation.  He  is  of  the  opinion  that  the  asbestos  packing  in  the 
Ue  Bange  system  will  not  long  keep  its  moulding  qualities,  that  it  is  subject 
to  climatic  inHnences,  liable  to  injury,  and  that  it  is  more  difficult  to  replace 
than  the  Broadwell  ring.  Whatever  may  be  the  defects  of  the  Ue  Bange  pad, 
pure  and  sim]jle.  its  efficiency  as  a  gas-cbcck  in  the  modified  form  adopted  io 
this  country  and  England  is  a  matter  of  every-day  experience.  After  a  foil 
trial,  this  system  was  adopted  in  England  in  i^i  for  all  guns  of  new  type  not 
then  issued  to  service.  Some  pads  have  been  known  to  last  a  rhoaaand  rounds. 
and  it  is  not  probable  that,  except  in  Getd-pieces,  the  firing  could  be  rapid 
enough  to  warm  the  pad  to  deformation.  11  it  should,  it  can  1^  easily  replaced, 
as  spare  pads  arc  furnished  to  every  gun. 

As  regards  construction,  the  Krupp  guns  consist  of  a  steel  tube  strengthened 
by  a  jacket  and  hoops  ;  the  jacket,  as  stated  above,  carries  the  fermalace,  thns 
relieving  the  tube  of  the  direct  longitudinal  strain.  The  Ue  Bange  hoopi 
have  a  double  taper,  and  the  breech-block  screws  into  the  tube.  "  In  practice, 
the  taper,  limited  in  one  direction  by  the  width  of  the  hoop  and  in  the  other  by 

practically  so  slight,  that  the  tube  in  which  the  breech-scrcw  is  situated  may 
be  torn  apart  with  sensible  displacement  of  the  hoops-  IE  the  tube  be  once 
broken,  unbrecching  will  a*  surely  ensue  as  with  cylindrical  hoopi.  Further- 
more, the  perfect  matching  and  shrinking-on  of  two  conical  surfaces,  as  de- 
manded by  Culonel  De  Bange,  is  almost  a  mechanical  imposlibility  ;  at  all 
events  it  cannot  be  done  by  tiBual  shop  methods," 
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I:  T.  .:;.■  r.'.:  '.=:  'ut  ■  f  '...- ct '.o  ni:*  here  : ha:  the  s:eci  guns  recently  con - 
«•!:■-,!';:  .r.  t  .':  L':.:*.'j':  ."^Ta:'.-  ari  r.  .:  I'z  iiar.^-e  ;;n>.  b'^t  are  f.::ec  w::ha  modi- 
:'.•.!  I 'J  i..i:  w"  ^.:-ra:.i.',  i..  ..  i'  :.-.•  trar.ilat'.r  remarks.  ••  ihtr  trench  ferma- 

>^«-         •  ^^.  .»  .^  ..«.  p^.*a.«         ••'.•■■-        ■•wW-r7  ■■•  atMBaawl         k««Aaa        ^l«Ofl  ^  W« 

■J  :.:.:  -:  ..'..'.:-  -Tr  :.:■:■:   ..a;.  ;•;-.  id  : :   -.-..y  :'Atr.:y-r.v*  gun*  out  of  z^.ccc  mani;- 

fi.;:-:-,'.   .;.  Mr^i.p  ir  slt.  f.iitr.ct  -f  exctilerict  whicii  necils  n'jti.ir.g  mure  :o 
*.  •      --./.■.■• 

'1  ;.t  ',::..;.:.  :"r.:.7  caTa  iT.^yi'.e'i  and  cr-::.rared  bv  Ca»>!aiR  Mcnihave  show 
::.';  ;-:.-.:-..-.:■.  ■^:  :..-:  K;---.  "..il.irvlc".  ar.  '  he  fanner  states  that  iwi>  s-ieze 
Kr.;^>  ^....=r  .:  i:.:  cr..  :.:  :  :;  i -...  cs-il^cr  -AC-re  r.reci  fur  endurance  about  iccc 
.-■.-.;-  ':..;..  *■  ■.^.::-.  :. :.  :  t:  j-.-;.':;-.!:-  scoring  ''t  diTr.ir.uiion  oi  accuracy."  He 
C/.  ■-.  .  .-:-  ;..-  i:j  -:..en:  a;:.-.  :.ii  ::.:':-re^::ng  account  of  a  visit  to  the  works  at 
h> --.:■.. 

N  •■.■.:•...•?:.-:.•.■•;.:.:  ;:-  -*.:.:._■  "ia-,  which  detracts  somewhat  from  the  value  of 
'.'..':  '-.,  .■:  ..■.'  ■■.:...  w.L  av.:.,',r]!u:.ve.  i:  ;?•  full  of  iniporLint  information,  and 
f-.;:j.5  a  '.':-;::«  j.  ,  a--.*.!,:;  :  j  :;.*:  jriC.'iAair.j:  iirerature  of  the  gun  question. 

A.  G. 


THE  NAVAL  DEFENSES  OF  THE  UNITED  KINGDOM. 

i;y  kclAk-AlyMIkAL  \\   H.  COLOME. 

[F:  .:r;  Ji  urr.al  of  the  Koyai  Unite.:  Service  Institution,  No.  144.] 

A  KtviEW. 

'1  hi'!  P-.r:r  '. :  Adr-irul  C'>'.om-/>,  'A::h  its  discussion,  opens  a  subject  which 
i^  ■.:!...  :...:;  .::?.:. cj  :  .1  ■..>  on  \\\\^  >ii.>j  oi  the  ocean.  He  advocates  a  stron^r 
r.  ....  v:-:.-.:.  -?  -:  '  --il  t  •  :ic  whi.:h  re'.ic?  :rjainiy  (<n  strong  f()rtincai)on>. 
}i-.  -:?:*■  I  ;::  .  ciLSir-^'..^  i.f  r.iis*.:;g  a  li.-cj.*:^:!.'.!  or.  the  purely  naval  or  active 
(i  :.:.-■>  '•:  :  •-•  L':..:c'i  Kir.zd'.ii:.  whieii  it  5^etms  hichlv  necessary  should  take 
ji.  I  ■.  :.:  "he  ■  :'■-•.:.:  ".ii.^f.i  j.  i  ll.ir.k  it  tiic  more  appropriate  that  we  should 
;/: .  .  .\  '..-  .  .»'i  :■..  ;=:^  !■.  ok;:.::  r  -ughly  Lack  over  our  journals  I  easily  count  up 
^'.:  '•  •'  ■. 'jr.v.-n  pa;..rr.-  .  :i  uv:  ::-.:i:!ary  defenses  of  these  islands,  but  only  four 
:,  ' ..:.  :■  ^:\.tL  .:i  :■.:  ;■  wAy  ti  t  -ii;!!  l:ie  naval  defen^cs,  and  I  think  there  is 
',.       '..       ■'.....'.  '.■•:  i^. ar-A'!:!!-;:?.!   ^fc^-.•:t,  in  1S77 — profes-«ins;  to  deal  with  them. 

V, -    .   ■:.':  ::    :i.  :!.-.  ..:::.f.<  mi  a  :.a'.;i^  oir.ccr.     But  ol  these  four  I  do  not 

:  :.  .        '    .-. 1  .;i    -  '.  .:  ii:\-  pi  .r.ijiplcs  of  naval  defense." 

■ '■:  t:  ::'.'.■. z  ti.:-  <■!-.■  I -jiis-s  of  nur  oasts  in  somewhat  the  same 
!!..-.■  -I"  r  '  M .'.•.-.  '.:  {,\i:  ;::;iL:az::.t^  iia\e  papers  on  the  military  defense  of  our 
t. '.:-.•'.  '■  .t  •.:,•.:'.:  :).i>  ';.'jn  i::;i-.:  r:  ::'.i:l;iin;  as  to  a  naval  dciense  in  any  maga- 
/.:  '.,     .■  ..  '  11:   '-w.i  Procrcijir.g-,  except  tiie  prize  essay  of  iSSi  by  Lieutenant 


' '     '■    . ,  -  ■ 

»  ■    .         V    '.   [     .    . 


'i  .••  .'.-...  .:  il  \f  !icvc.-  that  there  are  but  two  systems  of  naval  defense  :  that 
'■:  ■  ,-.;■■  '  .  ::/.  '.::•:  !:i:i  :;.tr.-.a:.'.i  o:  a  S|i:arir{n  at  sea  in  close  touch  with  an 
<■..  ■.,.  -  -I,  .'iioii  ill  jj-^r: — J.'-rcl  .^t.  Vjnctnt's  system  ;  and  that  of  conccntra- 
t:  i.  1'  ■■  n  :.■;■[  t....  !ij:i.L'  ji-rt. — l.OTA  Howe's  system.  He  combats  the  idea 
'■:  •  .'.  i.:  [.  --  •  i->  "J  ■.■..ir..M;iiiri^  aii  enicicnt  blockade,  by  showing  the  success 
'.;  .:  '.  ..  ..:i'  ■  t.r  tiie  S'.viti.'.iii  -I'-as:  d urine;  our  late  war,  qr.oting  from  "The 
j;  .:.':■  ':  r'..v  'riix'  :>,  "li-.  I'loi.].  K.  b'uley,  U.S.  N.  Throughout  his  paper 
I.'  ;  -':;"-  '■'''■'■  <»r'.:ai  iJ:i:a:n  rnii>t  ii.'.vc  .1  superior  naval  force,  and  in  that 
J..I'  ■..'.  .1,  *  '.-  ^:f.i.iti'.M-.  irD'.ii  wiiieli  l:c  aigues  against  spending  money  in  forti- 
I.-;  ti.  ■'  i..:^i.i  '  •.'.I'.r'A i«-e  be  u^ed  ft^r  the  naval  delense,  hardly  applies  to 


;.i  .1 


f  I  ;!'.-■.■ .       I  •  I  .;:'.<■ ; 


.:i.r.  r  |j' -vtt.-i  fie  :oin,iie>  our  position  more  closely.  He  (piotes 
'  ".■  ■  .\r  ..;r.  'Ai.'i  '-:i;"-,  **  It  w  >nid  be  perfectly  preposterous  to  employ  an 
if--:.'  ;i<i  r  .  i-  f'.-ji-i  ;i  yn'A  \vl.e:i  voii  could  construct  a  fort  at  nnc>twcntieth  of 
the.  •.<>-'.  •.-:  *.:.■:  1:  ■'!.■  ..ad,  ..•..■!  put  oi.e-^ixtii  of  the /fVjj;/;/*-/  into  the  fort  to 
li'.  :!...(i  i:.'   an  .1  ;iie:i  ai.^Acrs  him — "  if  on  any  line  of  coasts  of  these  kingdoms 
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there  were  twenty  ports,  each  port  requiring  to  be  defended  by  something 
equal  to  a  single  ironclad,  which  plan  would  be  cheapest,  to  build  twenty  forts, 
each  equal  to  an  ironclad  in  power,  or  to  build  one  ironclad  and  station  her  in 
the  middle  of  the  line  of  coast?**  In  an  article  in  the  American  Magazine 
entitled  "Our  Defenses  from  an  Army  Standpoint,"  Gen.  O.  O.  Howard, 
U.  S.  A.,  adopts  a  similar  view  to  that  of  Colonel  Ardagh,  and  makes  a  compar- 
ison between  the  cost  of  mounting  and  protecting  a  gun  on  shore  and  one 
afloat.  Again,  the  point  arises  in  the  paper  by  Lieut.  E.  M.  Weaver,  **  The 
Armament  of  the  Outside  Line  of  Defense,*'  in  the  Journal  of  the  Military  Ser- 
vice Institution,  No.  34.  In  the  discussion  of  this  paper  Captain  A.  T.  Mahan, 
U.  S.  N.,  says :  **  I  think  there  is  a  tendency  to  undervalue  the  protection  a 
ship  derives  from  her  constant  motion  and  from  the  difficulty  of  the  gunners 
knowing  her  exact  position  at  the  moment  of  firing.  If  bombardment  prom- 
ises adequate  military  results,  the  power  of  the  biggest  guns  on  shore  to  con- 
trol ships  at  six  miles  distance  may  be  doubted  *';  and  Commander  W.  T. 
Sampson,  U.  S.  N.,  says  in  the  same  discussion,  **It  is  not  unlikely  that  mili- 
tary men  undervalue  the  peculiar  advantage  of  a  gun  afloat.  The  instability 
and  destructibility  of  its  platform  are  disadvantages.  On  the  other  hand,  its 
mobility  is  a  most  comprehensive  advantage.** 

To  return  to  the  Admiral's  paper,  it  is  evident  that  he  does  not  intend  to  do 
away  with  fortifications  altogether,  but  only  to  have  the  main  dependence 
placed  in  the  naval  defense,  and  to  use  fortifications  only  to  provide  against 
attacks  made  by  small  forces,  or  dashes.  lie  says,  **  In  no  case  ought  a  naval 
strategist,  having  to  defend  the  ports  and  coasts  of  these  islands  by  naval 
means,  to  think  of  a  separate  naval  defense  for  separate  ports  when  the  attack 
is  of  a  serious  character  and  requiring  time  for  its  accomplishment.**  In  the 
discussion,  Captain  W.  H.  Henderson,  K.  N.,  gives  the  following  as  the  views 
of  those  who  agree  with  Admiral  Colomb  :  *'  ist.  A  navy  strong  enough  to 
hold  command  of  the  sea  ;  this  insures  protection  from  territorial  attack,  from 
invasion,  and  offers  the  utmost  possible  protection  to  our  commerce.  Of 
equal  importance  must  be  an  army  capable  of  holding  the  northwestern  frontier 
of  India,  and  possibly  of  the  frontier  of  Canada.  2d.  An  active  army  ready 
to  deliver  a  counterstroke  whenever  it  may  be  required.  3d.  Such  military 
defense  of  the  coaling  stations,  some  commercial  ports,  and  some  strategical 
points,  as  will  secure  them  against  the  operation  of  raiders.  The  amount  of 
this  defense  will  depend  on  the  strength  of  the  navy  ;  an  active  naval  defense 
being  the  best,  a  local  naval  defense  second  best,  and  passive  military  defenses 
the  weakest  for  the  purpose.  4th.  Organization  of  the  militia  and  volunteers 
as  a  field  army,  as  a  check  to  the  possibility  of  an  attempt  at  invasion.  5th. 
And  only  if  the  navy  is  too  weak  for  its  work,  such  military  defenses  to  the 
arsenals  and  some  ports  as  will  render  them  secure  against  combined  naval 
and  military  attack  in  force.** 

In  his  closing  arguments  the  Admiral  says  :  **  Speakers  have  not  understood 
what  the  history  of  the  question  of  what  we  are  beginning  to  call  a  flanking 
fleet  is.  They  have  not  understood  that  if  there  were  such  a  thing  as  an  iron- 
clad fleet  at  Portland,  that  that  is  an  absolute  protection  for  every^part  of  the 
coast  of  Kngland  against  a  large  organized  hostile  attack  until  it  is  itself 
beaten.  I  say  that,  because  naval  history  tells  it  in  every  page.  It  has  always 
been  the  case.  Right  through  from  the  very  beginning  of  naval  war,  officers, 
when  they  have  proposed  to  make  attacks  on  territory,  have  had  to  abandon 
them  because  they  have  heard  a  mere  rumor  that  there  was  a  fleet  at  sea.  In 
the  case  of  the  Spanish  Armada,  as  has  been  pointed  out  by  Professor 
Langhton,  if  Medina  Sidonia  had  masked  the  English  fleet  in  Plymouth,  the 
chances  are  that  invasion  would  have  succeeded.  What  really  prevented  it 
from  succeeding  was  ihe  action  of  the  English  flanking  fleet.  It  was  impossible 
to  carry  out  the  invasion  in  the  face  of  that  fleet.  Again,  at  the  end  of  history, 
you  have  Persano,  the  Italian  Admiral,  doing  precisely  the  same  thing.  He 
goes  to  bombard   Lissa,  and  is  preparing  to  land,  not  having  masked  the 
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A!.?:r:.in  fleet.  In  the  middle  of  his  operations  the  Austrian  fleet  comes  out, 
and  we  kn»uv  the  result.  Hut  all  through  history  you  can  find  that  this  action 
of  !■-..■  rl.inkiiij;  iKct  is  a  complete  defense,  and  down  to  what  we  must  call  the 
.  :iiv.-:  J.iv  it  was  -o.  The  French  fleet  in  the  Baltic,  during  the  Franco-German 
iv.ir.  :\\icc  pioparcd  to  Lombard  (Njlherg.  Colberg  is  a  town  on  the  southern 
f  jf  i  OL»a>:  i.'t  ciu'  r..i.tM\  a  forlitied  town  which  was  to  be  bombarded  by  the  ironclai! 

!."  p_.^:  .i-.J.   :'.,:!r.:i4   else,   ami  with   no  preparation.     Tliercforc    there   wa«s    nn 

.;.%  ■'■'o  .;■'.<;::  ::.  '.•'>  organization  had  to  be  taken  in  hand.  They  intended  to 
i.'OMr.M:vi  ii;i>.  in.ivie  all  their  j)reparations,  and  were  about  to  put  to  sea  to  do 
■:.  w  ;.:•  •-.  «.v  iK.ir«l  a  faiso  rumor  that  the  blockade  of  the  Jahde  was  raised. 
I-'^'r." '■  '."'fN  '/o-^ti^.Mied  it,  alihonnh  the  (lerman  fleet  at  the  Jahde  was  much 
,..-..  . .;  :■«  :,\cii««,  and  ai:hough  it  was  6do  or  700  miles  off.  A  second  time, 
N  ::;.  \\.vlv-«  .u'.t i w aiils,  linding  that  this  was  a  false  rumor,  they  proceeded 
.1. •■.;"'.  w::  >mi  1  >  ^  milfs  of  Colberg,  all  ready  to  bombard  it,  when  they  heard 
.1  ^jv    ^ivi  ;  :i!i-  uii'.v  that  the  blockade  of  the  German  fleet  was  raised:  ihey 

.., .;:.'.  ,.:■■■,'  .vi  :t.     Thtv  dared  not  undertake  even  the  light  business  01 

•.  ■  N-.v  \'  ''v"'.ilMi(lniiLnt  of  a  coast  town,  because  there  was  the  neighborhood, 
.  ...  -.  .>  .>;i.  i»i  a  (icrman  fleet.  If  that  were  an  isolated  case,  I  should  not 
^  -^^  i  V  ^  •■«.:  .11  .;'■,.  !>iit  it  is  not  an  isolated  case." 

\\      ■•  «  .'  .1:  .■  u.«r  l:k«.ly  to  have  a  fleet  of  sufficient  strength  to  adopt  cither 

;.K-.  ■  •  =    »i  U.1V.1!  .u-tcn>c  advocated  by  Admiral  Colomb,  it  is  possible  for  ns  to 

.  ■  4\\  N  •  •■.■  va'ii  il«!f  lessons  fr(Mn  his  paper.    Are  we  not  in  danger  of  ignoring 

1-.    I  i\.i:<;  li!,."  diic  to  the  mobiliiv  of  a  ship?     And  mav  not  a  tieet  of 

...    t    N.  .1  :!.inkir»«;  fleet,  be  not   »)nly  a  necessary  and  valuable  part  of  the 

.  ,  .  ■'..   .■!   o;i!  vvi.isis,  but  also  have  its  economical  advantage  by  enabling  us 

•  \m::>  -HiJUK'  of  the  expensive  fortifications  which  would  otherwise 

■     =  I  '■  |M  'tv-itiKU.     The  naval  view  of  our  defense  should  be  brought 

»»  ,        i  !.■     ■i   *.".!ii>idriin;4  any  system   to  defend  our  coast,  the  naval  and 

.  'i  i;^i-  -li.-iild  be  consideicd  together,  and  in  that  way  we  would  have 

i'-'.-  ."  -leir"*-'  wiilj  the  smallest  expenditure  of  money.  K.  \V. 


CARRIER  PIGEIONS. 

-       :    xtiiily  tol'iovved  the  example  of  the  principal   European  gov- 

■  i;ii/:i!-  a  military  carrier-pigeon  service.     An  order  has  been 

I  •-.■.!  i.iir:et  pi:ieon  stations  at    Lisbon,  Opoito,  'I*ancf>s,  Vendas 

I   .  \l  .i!.i.  aiul  vat  ions  other  places. — JUntsche  Hei'tes  Acituf:^^, 

I ;  uv^HJiiif  Na\al    Hotniiig  I'igeon  Loft  is  situated  at  the  training 

■  .1  II  -oi  ,ii"  Newport,  R.  1.     The  loft  measures  18  X  M  feet,  inside 

,  I  •  :  \\.i>«  'mi:1i  uikUt  the  directitm  of  Lieutenant  Nichols,  assisted 

\N         '     '  .     Se\eial  pair'*  of  excellent  homers  have  been  presented 

■    iitlcni.m  t'anciers  who  have  become  much  interested  in  the 


I 


i\ 


1     v-ii'.i!  i»i  i-^e 

.iiiJi'i.;  of  a  IcMT  of  j^igeons  to  be  trained  for  naval  pur- 
<.  t    .     1:1  I- 1. 1  \\\  the  L'liited  States  Naval  Service.  H.  M. 
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Catalogue  of  the  Exhibit  of  the  Navy  Department  at  the  Centen- 
nial Exposition  of  the  Ohio  Valley  and  Central  States,  1888. 
Lieutenant  Richard  Rush,  U.  S.  Navy  Representative.  Printed  by  direc- 
tion of  the  Secretary  of  the  Navy. 

This  catalogue,  prepared  by  Lieutenant  Rush  and  assistants,  Ensigns  A.  B. 
Clements  and  John  Gibson,  contains  a  list  of  the  bureaux  and  offices  of  the 
Navy  Department  and  Naval  Stations  making  contributions  to  the  exhibit ; 
also  a  complete  list  of  the  contributions,  with  clear  and  concise  descriptions  of 
the  more  important  exhibits.  The  arrangement  is  admirable,  and  the  cata- 
logue contains  much  information  regarding  the  work  of  the  Navy,  in  a  very 
compact  form. 

French  Reader  for  the  Use  of  Naval  Cadets,  U.  S.  Naval  Academy, 
Annapolis,  Md.,  June,  1888.     Press  of  Isaac  Friedenwald,  Baltimore,  Md. 

This  is  a  professional  French  Reader  for  the  use  of  Naval  Cadets,  which  has 
recently  been  prepared  and  published  by  the  Department  of  Modern  Languages 
of  the  Naval  Academy.  It  consists  of  extracts  from  La  Revue  Maritime  et 
ColoniaUy  and  is  followed  by  a  short  vocabulary  of  professional  terms.  The 
Reader  is  well  adapted  for  the  instruction  of  Naval  Cadets,  as  from  it  they 
may  become  familiar  with  that  portion  of  the  French  language  which  will  be 
most  useful  to  them  in  their  future  career.  The  typography  is  excellent,  as  all 
who  arc  familiar  with  the  works  issuing  from  the  press  of  Isaac  Friedenwald 
would  expect. 

The  Batile  of  the  Swash  and  the  Capture  of  Canada.  By  Samuel 
Barton.     Charles  T.  Dillingham,  New  York,  N.  Y. 

This  brochure  is  of  the  prophetic  style  that  has  been  quite  popular  since  the 
**  Battle  of  Dorking**  appeared,  with  those  who  desire  to  convey  a  lesson  and 
at  the  same  time  aSord  information  to  their  readers.  The  Battle  of  the  Swash 
occurs  in  1S90,  in  the  outer  harbor  of  New  York  City.  A  description  is  first 
given  of  the  condition  of  the  United  States  prior  to  1890,  in  which  the  decad- 
ence of  our  merchant  marine  engaged  in  the  foreign  trade,  and  the  condition  of 
the  Navy,  is  given.  Then  come  the  causes  which  lead  to  the  war,  shpwing  the 
relations  between  Canada  and  the  United  States,  especially  in  regard  to  the 
fishery  question.  War  is  brought  on  by  a  collision  between  some  of  the  New 
York  militia  and  a  party  of  Canadians,  both  intent  upon  capturing  a  body  of 
Fenians.  The  English  fleet  arrives  off  New  York,  but  is  driven  ofif  by  a  novel 
design  of  torpedo-boat.  The  fleet  returns  and  bombards  the  city.  Peace  is 
then  purchased  by  the  United  States  for  $1,800,000,000,  Canada  becoming  a 
portion  of  our  territory.  Moral. — Encourage  the  merchant  marine  by  subsidieSy 
build  up  the  Navy  and  strengthen  the  fortifications. 
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AMERICAN  CHEMICAL  JOURNAL. 

Vol.  X.,  No.  4,  July,  1888. 

K.  H.  Kciser  hus  determined  the  atomic  weight  of  oxygen  by  combustion  of 
hydrogen  occluded  by  palladium.  He  obtains  the  figures  15.949.  H.  N. 
Morse  and  W.  M.  Burton  have  determined  the  atomic  weight  of  zinc  by  con* 
version  to  oxide  of  zinc  distilled  in  vacuo.  They  find  the  atomic  weight  to  be 
65.269  (0=i6). 

No.  5,  September. 

S.  B.  Newbury  and  W.  P.  Cutter,  having  found  that  the  oil  in  modern  lamps 
often  reaches  a  temperature  of  iio®-ii2®  F.»  1.  e.  above  the  legal  flash*point 
(100°  F.),  have  determined  the  relation  of  the  flashing  point  of  oils  to  their 
capability  of  giving  violent  explosions  with  air.  They  show  that  an  oil  heated 
above  its  flashing  point  is  dangerous,  and  recommend  the  raising  of  the  legal 
flash-point  to  120°  F.  C.  R.  S. 

ANNALEN    DER    IIYDROGRAPHIE  UND    MARITIMEN    METEORO- 
LOGIE. 

i6th  Annual  Series,  No.  6.  Meteorological  observations  in 
Cumberland  Sound,  by  Dr.  Franz  Boas,  of  New  York.  Contribu- 
tion to  the  sailing  directions  for  the  west  coast  of  Africa,  by  Com- 
mander von  Schuckmann.  Geographical  position  of  several  places 
on  the  east  coast  of  Australia.  Quarterly  weather  review  of  the  Ger- 
man Naval  Observatory,  summer  1884.  Minor  notices:  Earth- 
quakes at  sea.  On  the  use  of  oil  to  quiet  the  water.  Notices  in 
regard  to  Pernambuco.  Anchorage  at  Rio  Janeiro.  Navigation  of 
Hainan  Straits.     The  harbor  of  Tandjong  Privok,  near  Batavia. 

No.  7.  The  daily  and  annual  force  and  direction  of  the  wind  on 
the  island  of  Lesina.  Report  of  Capt.  W.  Hoffman,  of  the  German 
bark  Spica,  on  his  voyages  from  Liverpool  to  Chittagong,  and  from 
Rangoon  to  Falmouth.  Soundings  on  the  east  and  west  coast  of 
South  America,  U.  S.  S.  Albatross.  The  northerly  gales  on  the 
German  Baltic  coasts  on  March  12  and  13  and  October  24  and  25. 
1887.  Report  on  chronometers  tested  in  the  Imperial  Observatory 
at  VVilhelmshaven  during  the  winter  1886-7.  Minor  notices: 
Earthquakes  at  sea.  Description  of  the  harbor  of  Estero  Balza 
Arriba,  St.  Domingo,  Nanusa,  and  Meangis  islands.     Battle  post. 

No.  8.  Investigation  of  the  influence  of  the  dynamos  and  wires 
necessary  for  electric  lighting,  on  the  compass  at  the  Imperial  Obser- 
vatory in  Wilhelmshaven,  by  Dr.  Eschenhagen.    Remarks  about 
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IJi'.jiiiidi,  west  coast  of  Africa,  by  Commander  Schneider,  of  H.  I.  M.  S. 
Cyclop,  Tocopilla  and  Duendes:  report  by  Capt.  Le  Moult,  ol'the 
German  bark  Oscar.  Deep  soundings  and  temperatures  in  the 
Indian  Ocean.  Method  of  deducing  true  daily  meleorolopica)  aver- 
a;;ts,  from  oliservatiocis  taken  at  the  hours  8  A.  M.,  2  P.  M.,  and  8 
P.  M.,  ])y  Dr.  \V.  Koppen.  Quarterly  weather  review.  Report  on 
the  I  Uii  competitive  trial  of  chronometers  held  at  the  Naval  Obser- 
vatorv  duriujr  th<:  winter  1SS7-8.  Minor  notices:  Remarks  on 
Aiii^ra  Pe([ueiia  and  Walfish  Hay.  Remarks  on  the  river  Maul- 
main,  \Vi;st  coast  of  India,  Hay  of  BengaL  Oil  rockets  and  oil 
bomU.  E.  H.  C.  L. 

■IHi:  KNGIXEEK,  XKW  YORK. 

August  25,  1S8S.     Suppose  this  wa; 
The  :irst  cxt:uriik<n — iE  can  hardly  be  calki 

fin  tnU  !.idL',  b7  rea^'^n  ut  the  sin^ulai  course  adiiptcd  in  siup|>iirg  the  ship 

the  shi';>  a:  f.iur  (fftlis  of  her  si>ecd.  Ijilins'tlie  run  lo  fjueensl-.'wn  a  JL-int 
1)1l-«  i.ui  of  ih.:  main  sle.im  pine ;  ihis  wiis  so  situated  that  only  two  men  Couid 

Xu  iiiiorni:ili"ii  c.111  be  had  on  the  f\i\\>  lier^eif,  and  those  in  a  pi'.iiiun  to  know 
(lutlinc  to  -IV  unvdiini;.  It  is  inipn^iliic  to  s.iv  to  what  eiien:  the  ship  wa« 
reuliy  iiut  1  <  m.ik.  Captain  Watliiii^  said  he  cuuld  not  tell,  but  the  enginesi 
nii^l:!.  Cliicf  K:i^inuer  McPi'uzal  >aid  that  the  vessel  being  now  in  pott  the 
engine  'xa*  o'lt  ij  \t\-.  jiirisclicticin.  KisidL-nt  Knjfinecr  Clark  consulted  with 
otiivr  "Ui'  i.i's  ■'(  the  cumiiany  and  declined  to  aive  any  [acts,  while  lite  pnards 
on  the  paf^jje  ^L-ading  to  the  enj-int-ttioni  were  doubled.  Meanwhile  machinisu 
|iv  thr  scorL-  w^re  busv  pasHini;  in  am!  out  with  tools,  and  making  no  end  ai 

ni.isc The  City  ■.<{  Xew  York  is  to  make  twenty  knots  iicr  hour  and  is  under 

Iwav  y  penalties  to  do  it.  Ilei  beat  ettort  was  eishieen  and  one-half  knots  with 
I'-.i  o  I.  II.  r.  and  engines  making  eighty  revolutions  per  minute.  She  will 
li:ive  t>.<  inori'^-c  her  power  to  more  than  ^o.ooo  I.  H.  P.  to  get  the  ailditional 
k.iu;  .iiL.;  a  ii.il:",  and  10  ye!  30,c:o  H.  1'.  she  has  lo  inciease  her  best  efforts  in 

!L.^  ._-,.;:;i.i-^.^.i  ..ver  eight  percent There  are  . in  the  Uilv  of  New  York 

.-ix;v.:.  W  .:-.:.:n;::on  Me.im  pcimps  f..r  feeding  boilcts  and  other  service.  These 
v.ipil.-.  ;  ]i,iicct;y   ihrciughi-rii  the  vnyage,  giiing  no  trouble  whatever.     The 

ta:-.-'— ;!n  i.-l::s  L.  n.rc  I'.iis  /jct,  a'  ibt  bate  announcement  that  a  pump  gave 
<.u:  mi^:.t  lea.:  .s.uK'  ;o  thhik  it  nas  of  American  make. 

O'.rriiUKK  6.     Facts  about  the  City  of  New  York. 

We  hav  .■  ta!:i'n  some  (Liins  to  get  ;he  facE«  in  regard  to  the  trouble  with  the 
Ci:v  ii  Xe^i  V"tk.  tile  latest  t:neli^h  steamer,  and  we  derive  what  follows 
f[.-;.i  :n    .',;;.'tican  engineer  who  came  over  in  liii;  siiip  on  her  last  voyacC- 

hi<  r.'i'iie  Ri''V.t i •'.;-. >.'d.  In  the  oijininnof  <<ur  informant,  the  ship  was  put  on  the 
li::c  i<'»  i[  111  klv  and  before  the  prii|jer  adju^tnients  and  supervision  could  be 
hai!.  «i-li  liie  u--.:a;  re*i:lts.  A  very  great  disadvaniage  to  the  engineers  is  the 
ni'^e  in  th-  tri^ine.roi.m,  arisini;  (toni  the  presence  of  dynamos,  electTic-Ii{;ht 
enjiiui  anil  a.ixili.-.rics  generaliy.     Our  informant  said  that  it  only  needed 

cn^-ne4   cannr>i  he   heard,  and  any  cutting  c 
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valves  on  the  high-pressure  cylinder  gave  out  (caused  by  the  rings  seizing  and 
pulling  the  follower-flange  off),  which  accident  was  followed  soon  after  by  a 
similar  one  to  the  valve  of  the  second  cylinder,  the  noise  of  the  auxiliary 
engines  seems  to  be  a  decided  disadvantage,  for  under  ordinary  circumstances 
the  piston  valves  should  have  given  warning  by  their  grunting  that  they  were 
running  dry.  In  addition  to  this  primary  cause  of  annoyance,  to  use  a  mild 
term  for  it,  the  bearings  are  said  to  have  given  trouble  by  heating.  This 
latter  we  have  no  positive  knowledge  of,  but  assume  it  upon  circumstantial 
evidence  satisfactory  to  an  engineer.  The  circulating  pump  failure,  con- 
cerning whith  so  much  was  said,  is  believed  to  be  a  bluff  to  satisfy  the 
curious  who  know  nothing  about  engines  and  to  whom  one  reason  is  as  good 
as  another.  There  is  nothing  about  a  circulating  pump  to  give  constant  trouble* 
and  it  is  rather  unjust  to  the  makers,  Tangye  &  Co.,  to  make  them  the  scape- 
goat for  others*  sins.  A  serious  disadvantage  is  the  main  steam-pipe  and  its 
design.  This,  if  we  are  correctly  informed,  is  common  to  all  the  boilers  in  one 
main  pipe,  from  which  it  diverges  in  a  V  to  the  port  and  starboard  engines. 
The  throttle  on  the  engine  which  broke  down  would  not  shut  tight,  so  that  the 
bonnet  of  the  defective  valve  could  be  removed;  therefore  the  main  stop-valve 
had  to  be  closed  on  both  boilers ;  even  then  such  a  volume  of  steam  found  its 
way  into  the  main,  that  the  boilers  had  to  be  blown  off  before  it  was  safe  to 

open  the  chest The  City  of  New  York  is  still  in  the  hands  of  her  builders, 

not  having  been  accepted  by  the  owners,  and  engineers  generally  will  sincerely 
sympathize  with  the  builders*  engineer,  Mr.  McDougalT,  in  his  arduous  task. 
His  lot  is  not  a  happy  one,  and  he  must  be  a  man  of  extraordinary  qualities  to 
carry  through  all  the  trials  and  worries  he  has  already  experienced  and  which 
have  been  made  public,  to  say  nothing  of  others  known  to  him  personally  only, 
which  have  not  been  made  public 

Why  old  engineers  dislike  new  ships. 

The  engineer  who  is  assigned  to  a  new  ship  just  out  of  the  shop  has  not  a 
happy  lot.  Old  engineers  shun  such  jobs.  Young  engineers  aspire  to  them  ; 
but  after  a  few  weeks  they  wish  they  had  not.  The  reason  is  that  there  is  too 
much  work,  anxiety  and  general  worry,  for  which  there  is  no  pay  beyond  the 
ordinary  salary,  which  could  be  earned  much  easier  on  an  old  ship.  An  engineer 
on  a  new  ship  falls  heir  to  all  the  mistakes  of  the  shop,  bad  jobs,  bad  fits,  leaky 
valves,  badly  set  valves,  etc.,  etc.,  and  he  is  made  responsible  for  them.  If 
the  engines  do  not  turn  up  as  fast  as  they  should,  the  chief  engineer  is  inter- 
viewed at  once  ;  if  they  give  out,  he  is  called  upon ;  if  a  valve-stem  breaks,  or 
a  feed-pipe  leaks  so  as  to  stop  the  ship  almost ;  if  the  boilers  do  not  steam, 
and  the  bearings  get  hot  all  over ;  if  the  vacuum  is  poor  and  everything  out  of 
sorts  generally,  the  first  man  looked  for  is  the  chief  engineer,  and  he  is  asked 
to  explain  why  these  things  are  so.  He  has  to  keep  the  peace  between  the 
builders  and  the  owners,  and  he  has  to  steer  clear  of  falling  foul  of  both.  If 
he  says  the  engines  were  not  fit  to  leave  the  shop,  the  builders  are  down  on  him 
forevermore  ;  and  if  he  does  not  make  the  ship  go,  whether  the  engines  are  fit 
or  not,  the  owners  do  not  like  him.  This  is  why  old  engineers  do  not  like  new 
ships,  and  no  one  will  wonder  at  them  after  reading  the  reasons  above  given. 
Where  it  is  possible,  the  chief  engineer  should  be  assigned  to  the  ship  when 
the  1)ed-plate  is  put  in,  and  thereafter  haunt  it  like  a  shadow.  He  could  then 
follow  the  pipes  from  start  to  finish,  and  could  see  every  job  as  it  was  before 
one  part  covered  up  another.  In  many  cases  this  is  done,  and  the  builders,  if 
they  are  seni^ible  men  and  the  chief  engineer  is  like  unto  them,  can  assist  each 
other  very  greatly.  Engine-builders  are  always  desirous  of  having  their  work 
go  off  successfully  from  the  start,  and  will  spare  no  pains  to  insure  such  per- 
formance where  possible.     A  new  ship  is  a  good  school  for  young  engineers. 

W.  F.  W. 


J 
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THE  ENGINEEU.  LONDON. 

July  27,  1888.    The  City  of  New  York. 

It  would  be  difilcult,  if  not  impossible,  to  find  more  admifable  examples  of 
the  highest  type  uE  niuchaiiical  engineering  than  is  supplied  by  the  splendid 
main  engines.  Thcv  have  been  cciisliucted  throughout  fcom  the  designs  of 
Mr.  J.  I'arker,  who 'also  designed  the  very  diflcrent  but  equally  admirable 
etigincs  uf  il.  M.  S.  Aurora,  which  we  illustrate  this  week.  Mr.  Parkci  has 
brought  to  boac  on  his  task  a  life-lung  experience.  He  was  for  some  years 
second  L'n;;ineer  of  the  great  paddlc-sleaiiier  Persia,  with  side-leTer  engines. 
....  .Mr.  Parker's  familiarity  with  all  the  difficulties  and  trials  which  beset  the 
sca-goini;  engineer  has  stood  him  in  good  stead.  ....  Nothing  finer  can  be 
imagini:d  than  the  n-oikiug  of  theiie  giganlic  engines,  with  a  piston  speed  of 
Soo  feet  per  minute,  certainly  the  greatest  velocity  ever  attained  by  pistons 
I)  feet  5  inches  in  diameter.  During  the  whole  run  around  Ireland,  lasting 
nearly  4O  hnurs,  not  a  drop  of  water  was  needed  on  a  bearing,  noi  was  there 

Triple  expansion  engines  of  H,  M.  S,  Aurora  (illustrated). 

"The  valves  are  ol  the  piston  type  and  are  worked  on  a  novel  system 
invented  by  Mr.  J.  Parker,  by  whom  the  engines  were  designed.  It  is  well 
known  thai  lienvy  piston  valves  when  worked  at  high  speeds  require  to  be 
lilted  with  cushioning  pistons,  tn  take  up  momentum  at  the  end  of  the  siToke 
and  to  prevent  shock  and  jar  in  the  eccentrics  and  link  motion.  Mr.  Parker 
utilizes  tliese  balance  pistons  to  work  the  valves,  the  link  motion  having 
nothing  to  do  but  control  and  regulate  the  action  of  the  valves.  To  this  eniC 
what  is  known  as  '  kicker  gear'  is  provided.  When  a  piston  Talve  approaches 
the  end  of  its  stioke,  the  'kicker  gear'  opens  a  slide  vaive  which  admits  steam 
to  a  cylinder  in  which  is  a  piston  on  the  same  spindle  as  the  piston  valve.  The 
effort  of  the  steam  would  at  once  reverse  the  main  valve,  which  would  continue 
to  rL'ciprocate  independeoilv  without  reference  to  the  action  of  the  ctank-shafl. 
This  the  link  molioti  and  eccentrics  prevent.  The  result  is  that  the  eccemrtc* 
have  very  liitlc  to  do,  and  the  whole  valve  gear  works  without  stress  or  heating 
even  at  the  very  high  speeds  adopted.  This  is  a  very  valuable  improvement 
in  snam  engineering." 

AuGL'sT   la     Copper  steam   pipes   for    modern    high-pressure 

Paper  read  before  the  Institution  of  Naval  Architects. 

August  17,  On  the  steam  trials  of  the  Royal  Italian  ironclad 
Lepaiito. 

I'apir  read  bef.irc  the  Institution  of  Naval  Architects.  The  power  developed 
was  16,150  I.  II.  I'.,  which  gave  a  speed  of  1S.3S  knots;  the  displacement  of  the 
vessel  al  the  lime  being  i4,S6o  tons,  and  the  mean  draft  30  feel  4  inches. 

M.irine  enj^lnes  in  the  navy. 

[^(iitoiial  on  the  numcriius  and  great  failings  shown  at  the  naval  manoeuvres. 

August  24.     Bagshaw's  diagram  meter. 

TlLi>  is  an  inslninicnt  rcicmbling  a  pair  of  compasses,  with  >  small  dial 
aiMcl^cd  at  the  ji;int,  and  is  used  to  get  the  mean  pressure  from  iodicator 

S::pTRMEKK  14.     Locomotive  boilers  at  sea  (editorial). 

■III.  r,.-.-,^n!i  wliv  till-  typt;  has  fniled  hitherto  at  sea  is,  we  think,  easily 
c^j  !.i:i:i.J Ti;c  line:  un  which  it  must  be  proportioned,  constructed  and 
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used  are  very  sharply  defined.  If  we  go  outside  them  we  shall  be  quickly 
reminded  of  the  fact.  But  hitherto  the  locomotive  boiler  used  at  sea  has  not 
been  like  the  locomotive  boiler  on  land.  The  differences  between  the  two  are 
apparently  trifling,  but  they  are  really  essential.  It  is  only  necessary  to  have 
one  prominent  defect  manifested  at  sea  to  render  this  clear.  There  is  prac- 
tically no  difficulty  in  keeping  the  tubes  of  a  railway  locomotive  tight But 

at  sea  the  leakage  of  the  tube  ends  has  been  fatal  to  success Why  is  this  ? 

....  In  the  railway  boiler  the  grate  is  kept  well  below  the  level  of  the  tubes 
and  a  fire-brick  arch  is  thrown  across  the  fire-box.  In  the  marine  type  the 
grate  is  high  and  there  is  no  brick  arch.  There  is  nothing  but  a  low  brick 
bridge.  The  consequence  is  that  every  time  the  fire*door  is  opened  a  current 
of  cold  air  impinges  on  the  tube  plate.  Leakage  is  the  immediate  or  ultimate 
result  In  the  railway  boiler  the  white  hot  brick  arch  protects  the  tube  ends. 
....  The  boilers  of  the  Lepanto  are  all  fitted  with  a  high  hanging  inclined 
baffle-brick  bridge,  as  usual  in  railway  practice,  in  each  furnace. 

Major  Goliani  states  that  **from  the  very  beginning  of  the  preliminary  trials, 
which  took  place  towards  the  end  of  last  year,  the  locomotive  boilers  gave  evi- 
dence of  their  good  working,  which  went  on  trial  after  trial,  so  as  now  to  be 
an  established  fact.     They  never  primed  or  gave  any  trouble  whatever.*' 

September  28.     Fire-room  practice. 

Editorial  pointing  out  the  importance  of  treating  firemen  with  consideration, 
and  providing  for  their  physical  comfort  to  enable  them  to  work  well. 

October  12.     Marine  engines  in  the  navy. 

Editorial  criticising  Mr.  Marshall's  attempted  defense  of  the  naval  engines* 
performance  during  the  manoeuvres.  Mr.  Marshall  is  quoted  as  saying:  **So 
much  depends  on  the  *  human  factor*  in  all  questions  of  this  nature  that  it  is 
very  doubtful  if  the  present  system  of  running  war-ships  at  their  most  econom- 
ical rate,  which  is  very  slow  when  on  their  passage  from  port  to  port,  is  at  all 
a  wise  one.  Clearly  what  is  wanted  is  that  the  engineer  officers  of  all  grades 
should  be  made  as  efficient  as  possible,  and  the  most  advantageous  course  to 
this  end,  even  from  an  economic  point  of  view,  seeing  that  frequent  manceuvres 
are  very  costly  to  the  country,  would  be  that  all  our  war-ships  should  make 
their  passages  at  full  speed,  so  as  to  accustom  the  engine-room  and  boiler- 
room  staffs  to  all  the  exigencies  and  requirements  of  working  their  engines 
and  boilers  at  full  power  and  speed.** 

October  19.    Marine  engines  in  the  navy  (letter  to  the  editor). 

The  failure  of  war-ships  to  maintain  their  trial  speeds  is  nearly  always  due  to 
inability  of  the  stokers  to  keep  steam.  ...  In  the  trial  trips  in  the  navy,  nrst-class 
stokers  are  always  employed  in  the  stoke-holes,  generally  in  the  proportion  of 
one  man  to  three  furnaces;  and  this  is,  I  believe,  the  rule  in  the  merchant 
service.  I  do  not  believe  that  there  is  a  single  war-ship  in  which  this  can  be 
done  with  the  ordinary  complement;  in  fact,  it  is  nearly  always  necessary  to 
go  into  two  watches,  even  with  coal-trimmers  supplied  from  the  deck ;  besides 
which,  at  any  rate  in  the  recent  manoeuvres,  about  40  per  cent  of  the  stokers 
were  second  class — that  is,  boys  about  eighteen  who  had  never  before  been  to 

sea,  many  of  them  fresh  from  the  plow In  the  case  of  ships  fitted  with 

forced  draft,  not  only  will  the  boilers  not  stand  a  long  course  of  it,  but  the 
engine-room  staff  must  be  increased  considerably  if  it  is  intended  to  keep  on 
for  more  than  twelve  hours,  as  the  intense  heat  soon  renders  the  men  incapable 
of  much  work.  With  regard  to  its  effects  on  the  boilers,  the  chief  lesson  learnt 
is  that  if  there  is  a  moderate  amount  of  scale  in  the  boilers  it  is  almost  a  cer- 
tainty that  some  of  the  furnaces  will  bulge,  owing  to  pieces  of  loose  scale 
dropping  on  them.  With  regard  to  naval  engines,  the  very  fact  that  so  much 
power  is  got  out  of  so  small  a  weight  means  that  greatly  increased  care  in 
adjusting  bearings  and  watchfulness,  when  running,  is  necessary;  in  fact,  I 
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e  Iban  one  contractor's  trial  in  which  all  the  men  in  the  ( 
iCTC  weie  plentv  of  them— held  certificates  and  had  been  to 
the  merchant  service.  And  yet  with  all  this  caic  there  ar 
rhose  machinery  has  been  accepted  although  the  metal  ha 

scored  badly  during  these  trials But  perhaps  the  chiei 

igs  in  the  navy  is  that  ships  only  steam  full  speed  at  EU< 
,t  no  opportunity  is  given  to  get  the   right  adjustments  f 

speed As  perhaps  you  know,  owing  to  the  small   number  of  engin 

h  ship,  a  great  deal  of  watch-keeping  is  done  by  arlificera.     Now,  s 
~c  are  very  good  men  ;  still  it  is  rather  strong  to  have,  out  of  a  comp 

of  ten,  five  who  have  never  been  to  sea  before In  many  ships 

manosuvres  there  were  not  two  men  in  the  whole  staff  who  had  ever  se 

ship  steam  before If  our  war-ships  are  to  go  their  trial  speeds,  the  s 

must  be  trained,  as  seamen  are  in  the  Excelleni ;  there  must  be  more  of 
the  engine-room  artificers  should  also  be  trained,  and  should  be  chose 
oiher  trades  than  shipwrights,  as  some  have  been,  and  the  men  should 
changed  from  ship  to  ship  as  they  are  now. 

On  the  construction  of  furnaces  for  burning  liquid  fuel.  Sun 
of  the  advantages  of  liquid  fuel. 

The  Snark. 

Letter  from  the  owner  of  a  Zephyr  launch  built  by  Yarrow,  praisii 
style  of  engine. 

Nott. — In  the  last  number  of  the  Proceedings  of  the  IT.  S.  Naval  In: 
by  a  typographical  error,  the  spirit  vapor  was  stated  to  be  "exploded 
cylinder"  instead  of  "expanded  in  the  cylinder." — Eds.  W.  F 

THE  JOURNAL  OF  THE  FRANKLIN  INSTITUTE. 

June,  1888.     Pilot  chart  of  the  North  Atlantic  Ocean. 

The  conclusion  of  Mr.  Everett  Hayden's  lecture.  DescriptioD  of  t 
data  on  chart— sunken  wrecks— charts  published  and  cancelled—notices 
mending  the  use  of  oil  to  lessen  the  effects  of  heavy  sca»~brief  weather 
of  the  preceding  month— derelict  vessels,  wrecks  and  drifting  buoys.  C 
circulation  in  the  North  Atlantic.  Investigations  by  Lieutenant  J.  E. 
bury,  U.  S.  N.,  of  the  Gulf  Stream.     Urift  of  derelicts,  icebergs,  etc. 

Electrical  distribution  of  time  tiescribed,  by  Commander  All 
Brown,  U.  S.  N. 

July.     Electrical  distribution  of  time  (continued). 

August.  Fuel  oil;  howloburnit:  where  it  is  being  used :  a 
tages;  kind  of  oil  to  burn. 

September.     Influence  of  aluminium  upon  cast  iron. 

A  presentation  of  the  remarkable  effects  of  aluminium  upon  cast  iron, 
an  idea  of  the  great  benefit  to  iron-founders  promised  by  the  rapidly 

October.  Inquiry  into  the  relative  value  of  aluminium  a 
alloys  in  the  arts.     Methods  of  production,  uses  and  costs. 

R. 

JOURNAL  DU  MATELOT. 

June  16,  1888.  A  report  of  the  Minister  of  Marine,  and  a  t 
by  the  President  of  the  Republic,  creating  new  duties  and  priv 
in  the  superior  grade  of  warrant  officers  (Premiers  maitres). 
pay -table  of  the  Pilotes -majors. 
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June  23.  A  decree  by  the  President  regulating  herring  fishery 
(a  matter  of  local  interest). 

June  28.     The  Oriolle  steam  boiler  for  torpedo-boats. 

Experiments  made  at  Nantes  last  June,  in  the  presence  of  distinguished 
naval  engineers  and  others,  gave  very  flattering  results,  and  will  henceforth 
render  France  independent  of  English  industries  for  the  construction  of  this 
class  of  steam  generators. 

September  15.  Violation  of  the  laws  of  navigation  and  ocean 
fisheries,  and  measures  of  repression. 

September  22,  29,  October  20.  Continuation  of  the  article  on 
violations  of  the  navigation  and  fishery  laws,  and  their  mode  of 
repression.  The  French  fleet  in  1889  (a  list  of  new  vessels  building 
and  to  be  built).  J.  L. 

MEMOIRES  DE  la  SOCI6t6  DES  INGfiNIEURS  CIVILS. 

May,  1888. 

This  number  contains  a  very  interesting  article  on  accidents  to  crown  sheets 
in  steam  boilers,  by  M.  S.  Perissc,  C.  E.,  vice-president  of  the  Association  of 
Civil  Engineers.  The  memoir,  with  the  discussions  thereon,  take  up  the 
greater  portion  of  the  volume  ;  also  a  proposed  scheme  to  supply  Paris  with 
water  from  the  lake  of  Neufchatcl. 

August.  1888.  Proposed  plans  for  supplying  Paris  with  water 
from  the  Swiss  Jura  lakes.  Tne  necessity  of  giving  Paris  an  abun- 
dant supply  of  pure  drinking  water  has  for  some  time  engaged  the 
attention  of  French  engineers,  and  several  propositions  have  been 
made  of  tapping  the  lakes  of  Switzerland  for  that  purpose.  The 
undertaking  presents  great  difficulties,  one  of  which  is  lack  of  capital, 
the  estimated  cost  being  no  less  than  355,000.000  francs.  The  article 
is  supplemented  with  descriptive  illustrations.  Another  interesting 
paper  is  a  memoir  on  a  new  generator  for  the  instantaneous  produc- 
tion of  steam  (with  drawings).  Also  an  article  on  elastic  deformations. 
A  new  theory  with  applications  to  arc  calculation.  J.  L. 

MITTHEILUNGEN  AUS  DEM  gebiete  ues  seewesens. 
Volume  XVI.,  Nos.  7  and  8,  1888.    A  new  life-boat 

Messrs.  (tray  &  Hughes,  of  Liverpool,  have  constructed  a  new  style  of  life- 
boat for  use  on  board  ship.  Its  length  is  i6feet.  breadth  5  feet  6  inches,  depth 
2  feet  6  inches.  It  is  built  of  thin  galvanized  steel  plates,  and  is  divided  by 
transverse  bulkheads  into  twenty  water-tight  compartments.  When  the  boat  is 
not  in  use  it  may  serve  as  a  bench  on  deck.  If  it  is  launched  while  in  this  form 
it  folds  itself  into  the  shape  of  a  boat,  and  is  held  in  this  shape  by  two  hoops 
placed  in  the  extremities.  Its  capacity  is  twenty-five  or  thirty  people,  and 
besides  this,  it  is  furnished  with  life-lines,  secured  outboard,  for  the  assistance 
of  persons  in  the  water.  The  water-tight  compartments  can  be  used  for  stowing 
provisions,  etc.  The  boat  is  fitted  for  two  masts  and  sails  and  is  supplied  with 
eight  life-buoys.  On  trial  it  was  found  that  as  soon  as  the  chest-shape  deck 
bench  touched  the  water  it  was  at  once  converted  into  a  perfectly  seaworthy 
life-boat,  fully  equipped,  and  that  upon  hoisting  it  on  board  it  resumed  its 
original  form. 
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Automatic  closure  for  ventilator  openings  in  water-tight  bulkh< 

According  to  a  short  notice  in  Ihe  Army  and  Navy  CatttU,\l  is  stated  tl 
the  Trafalgar  and  Nile  the  ventilator  openings  in  the  water-tight  bulkheai 
fitted  with  an  automatic  closuce,  the  invention  of  Mr.  Beck,  >  foieman  i 
Portsmouth  Arsenal.  It  consists  of  a  wooden  piston  and  a  vertical  cyli 
the  upper  end  of  which  is  open  and  in  communication  with  the  comparti 
on  both  sides  of  the  bulkhead.  The  piston  is  moved  when  anj  water  i 
has  entered  either  compartment  rises  to  a  certain  height;  the  motion  c 
piston  leleaF^es  a  weighted  lever  which  doses  the  opening  bj  means 
water-tight  slide.  This  ingenious  invention  is  reported  to  be  very  aimp] 
to  act  with  perfect  certainty. 

Japanese  lacquer  as  paint  for  ships'  bottoms. 

I.c  Yacht  states  that  a  Japanese  has  succeeded  in  lacquering  the  botton 
ship.  A  wooden  steamer,  the  Fuso-Kan,  whose  bottom  was  partly  pa 
with  this  lacquer,  was  in  service  for  full  eighteen  months.  At  the  end  ol 
time  it  was  found  that  the  lacquer  had  remained  perfectly  good,  and  the  < 
bottom  was  then  lacquered. 

This  lacquer  is  said  to  be  equally  good  for  iron  ships.  It  is  reported 
a  portion  of  the  bottom  of  the  Russian  crttiser  Dimitti-Dotiskoi,  at  ptesi 
Japanese  waters,  is  painted  with  this  material. 

Captive  balloons  in  the  French  navy. 

During  the  second  part  of  the  summer  exercises  of  the  Squadron  of  E 
tion,  it  is  said  that  the  practicability  oC  captive  balloons  was  tried  on  bo 
steam  tug.  In  addition  to  this,  several  people  of  the  navjr  have  been  sent 
Toulon  for  a  course  of  instruction  in  the  Central-  Aeronaut  School  at  C 

Heavy  Krupp  guns  for  Italy. 

Krupp  has  built  for  the  Italian  Government  a  gan  weighing  139  toot.  1 
is  intended  fur  the  fitst-class  battle  ship  Sardegna.  This  gun  is  5:  feet  6ii 
long,  and  has  a  Caliber  of  IS-7S  inches.  The  projectiles  are  steel  shell  d. 
descriptions ;  one  light,  the  other  heavy.  The  first  is  3  feet  5  inches  long 
weighs  1625. S  pounds ;  the  second  is  5  feet  z  inches  long,  and  weighs 
pounds.  The  charge  will  weigh  1067  pounds,  and  the  calculated  I.  V,  o 
heavy  shell  is  2099  f.  s. 

lOo-pounder  R.  F.  G. 

According  to  "  Uroad  Arrow,"  a  loo-pounder  K.F.G.  (trial  gun)  is  desi| 
and  by  this  time  completed  for  II.  U.  M.  ships  HIake  and  Ulenheim.  I 
first  be  mounted  on  board  the  artillery  schoolship  Excellent,  and  then  bl 
of  experiment  on  the  battle-ship  of  the  second  class  Hero.  It  is  super! 
to  add  that  this  is  the  heaviest  rapid-fire  gun  up  to  the  present  time. 

An  improved  sea-water  distilling  apparatus. 

The  application  of  high  steam  pressures  in  marine  boilers,  a  consequet 
some  measure  of  surface  condensation,  becomes  more  dangerous  as  the 
sure  rises  on  account  of  the  salt  water  feed.  It  therefore  becomes  necess^ 
devise  some  way  of  producing  fresh  water  to  supply  the  deficiency  of  the 

The  firm  of  E.  Mouraille  &  Co.,  of  Tonlon,  which  has  tor  years  manufat 
the  I'erroy  system  of  distillers,  have  recently  so  improved  their  apparatu 
the  feed  water  furnished  by  il,  in  addition  to  the  drinking  water,  can  be 
in  a  very  simple  manner  to  replace  Ihe  lost  feed.  Ity  this  method  th< 
tillate  is  obtained  under  a  partial  vacuum,  and  the  efficiency  of  the  di 
increased  75  per  cent  without  greater  consumption  of  coal.  The  boiler 
water  furnished  by  the  apparatus  is  to  a  certain  extent  a  residue  farmed 
production  of  drinking  water. 
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The  essential  improvement  consists  in  the  employment  of  a  second  or  aux- 
iliary generator  which  is  used  in  connection  with  the  main  condenser  and  main 
hot  well,  and  can  be  disconnected  when  desired.  It  is  to  be  especially  observed 
that  when  the  auxiliary  generator  is  disconnected,  as  for  instance  when  the 
engines  are  not  working,  the  operation  of  the  distilling  apparatus  still  continues 
in  the  usual  way. 

The  auxiliary  generator,  by  assisting  the  action  of  the  coolers,  causes  a 
forced  production  of  drinking  water,  provided  that  it  is  disconnected  from  the 
main  engine,  and  that  the  main  generator  is  adequate  to  this  increased  supply. 

Mouraille  &  Co.  have  also  improved  the  main  generator  by  a  device  which 
not  only  has  for  its  object  a  gain  of  the  return  feed-water,  but  also  causes  a 
livelier  circulation  of  salt  water  through  the  tubes  of  the  generator  to  be  main- 
tained. Steam  is  thus  more  quickly  and  easily  formed,  and  the  tubes  remain 
longer  clean.  This  last  circumstance  is  one  of  much  importance,  as  the  scale 
that  is  deposited  on  the  heating  surface  largely  influences  the  efficiency  of  the 
generator,  and  necessitates  frequent  scaling. 

The  principal  advantages  claimed  for  the  improvements  are  : 

ist.  A  gain  of  about  75  per  cent  of  distilled  water. 

2d.  Greater  efficiency  of  the  generators,  due  to  the  circulation  of  water  inside 
of  them.  A.  G. 

No.  9.  On  the  methods  and  means  of  nautical  instruction,  by 
E.  Geleich  (concluded).  Marine  engines  capable  of  being  partially 
disconnected.  On  the  maritime  defense  of  England.  Yarrow's 
Zephyr  type  of  engine.  The  Maxim  rapid-firing  gun.  French  bar- 
bette cruisers.  The  new  French  torpedo-boat  Coureur.  American 
armored  cruiser.  Launching  of  the  dispatch-vessel  Jagd,  of  the 
German  navy.  Russian  navy.  Elimination  of  the  schooner  Polar- 
naja  Zwjazda  from  the  list  of  the  Russian  fleet  and  laying  on  the  stocks 
of  a  yacht  of  the  same  name.  Launching  of  the  partially  armored 
frigate  Pamjatj  Azowa.  New  orders  of  examination  for  officers  of  the 
Austrian  mercantile  marine.  Tests  of  compound  and  steel  armor 
plates.  German  dynamite  gun.  The  Perekop  Canal.  Torpedo- 
boat  for  the  U.  S.  of  America.  Experiments  with  a  new  compo- 
sition paint  upon  the  hull  of  the  Sultan.  Literature.  Geonomy 
(mathematical  geography)  based  on  observation  and  elementary 
calculation,  by  Th.  Epstein.  Report  of  tests  of  the  7.5  mm.  and 
8  mm.  Rubin  rifle-barrels  at  Berndorf,  February,  1888.  The  nature 
and  treatment  of  explosives.  Weapons  of  war.  Magnetic  observa- 
tions on  the  southeastern  coast  of  Austria.  Manual  of  the  Russian 
language  for  the  army.    Bibliography  and  official  notes  (supplement). 

Carrier-pigeon  stations  in  France. 

The  recent  experiments  with  carrier-pigeons,  by  Vice-Admiral  Bergasse  du 
Petit  Thouars  and  the  **  Societe  Fortercsse,"  at  Toulon  (mentioned  in  our  last 
number)  having  been  successful,  the  Minister  of  the  French  Marine  will  de- 
mand an  appropriation  for  the  establishment  of  maritime  carrier-pigeon  posts 
along  the  coast  at  the  semaphore  stations  and  on  board  of  the  men-of-war 
stationed  at  the  five  principal  ports  of  France. 

Similar  posts  of  carrier-pigeons  could  be  established  in  this  country  at  a 
trifling  expense,  at  our  principal  seaports  and  on  some  of  our  men-of-war,  and 
would  render  great  service.  We  suggest  the  establishment  of  some  experi- 
mental stations  at  Fortress  Monroe  and  Annapolis,  communicating  with  a 
central  post  at  Washington. 
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No.  lo.  The  game  of  naval  blockade  (paper  read  by  Lieutenant 
N.  Chamberlain,  before  the  Royal  United  Service  Institution). 
Process  of  manufacturing  the  cellulose  in  France,  by  Fred.  Jedliczka, 
engineer  in  the  Austrian  navy.  Study  of  the  physical  condition 
of  the  Black  and  Azoff  seas,  from  translations  by  Professor  A, 
Kaspurck,  Krupp's  tests  with  armor-plates.  Swedish  cast-steel 
guns.  The  Nordenfelt  torpedo.  Aluminium  bronze  for  screw  pro- 
pellers. A  dynamite  gun  for  the  Italian  navy,  manufactured  in  the 
United  States.  A  Swedish  rapid-firing  gun.  Two  recent  inventions 
concerning  submarine  torpedo-boats.  Reducing  the  powder  charge 
for  English  guns.  Improvements  of  screw  propellers  made  of  steel. 
Experiments  with  captive  balloons  on  French  men-of-war.  Process 
of  "hardening"  armor-plates  in  a  lead  bath.  Stepherd's  folding 
hfe-saving  boat.  Bisson's  compensated  compass.  Report  of  esti- 
mates and  proposed  stations  of  the  French  navy  for  1S89.  The  Eng- 
lish torpedo  store-ship  Vulcan.  The  American  armor-clad  Texas. 
The  English  armored  cruiser  Orlando.  Launching  of  the  English 
cruiser  Medea.  Construction  of  cruisers  for  the  U.  S.  of  America. 
American  monitors.  Building  of  new  vessels  for  Turkey.  Experi- 
mental firing  of  projectiles  filled  with  melinite.  Rapid  passage  across 
the  Atlantic  ocean.  Literature :  Manual  of  laws  and  regulations  of 
marine  insurance  in  force  in  the  principal  European  countries,  by 
T.  Anderson.     Official  notes,  etc.  H.  M. 

MITTIIKILUNGEN   UES   VEKEINS  FOR  EKDKUNDE  ZU   LEIPZIG. 

Communications  in  regard  to  the  Society  (Vereins). 

Scientific  communications:  i.  Extracts  from  the  papers  of  the  late 
Eduard  Pcjppig.  Biography.  Paper  on  vines  and  parasitica!  plants. 
Lecture  on  the  character  of  the  inhabitants  of  tropical  South  America. 
Extract  about  the  Indians  of  Maynas  and  the  missionaries.  The 
H-inter  and  .spring  1S24-1825  in  Pennsylvania.  2.  Equatorial  limits 
of  snow,  by  Dr.  Hans  Fischer.  3.  The  conditions  of  the  snow  on 
Kiliniandscharo  during  the  summer  of  1887,  by  Dr.  Hans  Meyer. 

E.  H.  C.  L. 


Voi.iiME  XXIII.,  Part  I,  May,  1887,  to  May,  1888. 

John  Trnwiiiidge  and  C  C.  Hutchins  have  investigated  tbe  qaestion  of 
ixvgcn  ill  the  muii  by  ]>)|[>tographic  comparison  of  the  spectrum  of  air  with  the 
oliir  spuciriim.  They  liiid  that  tliero  is  nor  sufficient  coincidence  of  the  line* 
.>  u'»rr.tut  Ilir  ^inclusion  herctofoic  drawn  thai  oxygen  exists  in  the  suit. 
V  similar  investigation  liy  the  tianie  authors  establishes  the  presence  of  carbon 
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PROCEEDINGS  OF  THE  CANADIAN  INSTITUTE. 

April,  1888. 

Dr.  J.  H.  Garnier  gives  the  following  remedy  for  snake  bites,  and  cites  cases 
in  which  it  has  been  efficacious  in  poisoning  from  rattlesnake  bites  :  one  dram 
iodide  of  potash  dissolved  in  two  ounces  of  water,  repeated  in  ten  minutes. 
Then  in  five  minutes  an  ounce  of  spirits  of  nitre  is  taken,  dissolved  in  water. 
The  theory  is  that  the  iodine,  freed  by  the  nitrous  ether,  neutralizes  the 
poison.  C.  R.  S. 

REVISTA  MILITAR  DE  CHILE. 

Volume  VI.,  No.  i,  August,  1888.  War  considered  as  a  social 
necessity,  by  Lieutenant-Colonel  J.  C.  Salvo.  The  Comblain  rifle, 
by  Lieutenant-Colonel  B.  Silva  Gonzalez.  Reformed  infantry  tactics 
for  quick  manoeuvring,  by  Colonel  Jorje  Wood.  Necessary  reforms 
in  the  infantry  branch  of  the  service,  by  Captain  Don  Anibal  Fuen- 
zalida.     Territorial  defense,  by  Captain  Don  Benjamin  Villareal. 

J.  B.  B. 

September.  The  military  mont-de-pi6t6  law.  Concerning  the 
organization  of  the  Chilean  army.  Compulsory  military  service. 
A  new  practical  school  of  military  engineering  in  Portugal.  Funda- 
mental principles  of  the  efficiency  of  small-arm  firing  on  the  field  of 
instruction  and  before  the  enemy.  The  pay  of  the  navy,  army,  and 
national  guard.  A  discussion  concerning  the  different  methods  of 
firing.     The  defense  of  states.     Foreign  chronicle.  W.  E.  S. 

REVUE  DU  CERCLE  MILITAIRE. 

June  17,  1888.  Various  stages  in  the  history  of  the  torpedo-boat. 
The  sanitary  corps  of  the  Swiss  army.  Instruction  in  temjx)rary 
field  fortifications  in  the  Russian  army  (sketches).  French  and 
foreign  military  notes. 

June  24.  Organization  of  the  active  army  (infantry):  ternary 
system.  Instruction  in  temporary  field  fortifications  in  the  Russian 
army  (ended).  Physical  training  in  the  English  army.  The  Ger- 
man Generals:  I.  Von  Pape ;  II.  Von  Kleist. 

July  i.  Civil  versus  military  workmanship  (this  is  an  answer  to 
articles  published  in  the  Review  of  January  3  and  March  11,  1888). 
Increase  of  the  corps  of  cadets  in  Germany.  The  new  school  of 
cadets  at  Carlsruhe.  Report  of  Lieutenant-General  Pallovicini  on 
the  manoeuvres  executed  in  the  province  of  Emilia  in  1887.  Foreign 
military  notes. 

July  8.  Organization  of  the  territorial  army:  ternary  system. 
The  Austro-Russian  frontier:  the  theater  of  military  operations. 
Considerations  upon  the  defensive  organization  of  Italy,  as  presented 
by  an  Italian.     The  new  school  of  cadets  at  Carlsruhe  (ended). 

July  15.  Changes  in  the  regulations  touching  the  interior  routine 
in  the  corps  of  artillery  and  ammunition  train.  The  plan  of  defense 
of  the  Jura  mountains.    Eventuality  of  a  concentration  of  German 
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October  14.  A  study  of  the  composition  and  distribution  of  the 
French  fleet.  The  Russian  army  in  the  field.  The  corps  of  mili- 
tary cadets  in  Switzerland.  The  magazine  rifle  question  in  England 
and  in  the  principal  European  states. 

October  21.  A  study  of  the  composition  and  distribution  of  the 
French  fleet  (ended).  The  Russian  army  in  the  field  (continued). 
Casualties  in  battle.  The  army  exhibition  in  Paris,  1889.  Notes 
on  the  causes  of  differences  in  the  number  of  revolutions  of  indepen- 
dent twin-screws  and  the  means  of  correcting  them.  Scientific  mis- 
sion to  Cape  Horn  (1882-3);  history  of  the  voyage  (continued). 
A  night  patrol  recorder.  Eastern  affairs  (1839,  1840,  1841);  diary 
of  an  officer  on  the  naval  station  of  the  Levant.  Historical  studies  of 
the  French  navy.  Chronicle — English  navy.  Naval  manoeuvres. 
General  orders  of  Vice- Admiral  Baird.  Conclusions  drawn  from  the 
naval  manoeuvres.  Certificates  of  specialty  to  navy  lieutenants. 
The  Mediterranean  squadron.  Armament  of  the  armored  ship 
Hector.  The  German  pneumatic  gun.  Construction  of  new  torpedo 
cruisers  and  rapid  advice  boats.  New  Spanish  cruisers.  Launch  of 
the  English  cruisers  Medusa  and  Marathon,  and  Italian  cruiser  Pie- 
monte.  Trials  of  the  first-class  English  gunboat  Pheasant,  Spanish 
armored  ship  Pelayo,  and  Italian  armored  ship  Lepanto.  Fortifica- 
tions of  the  Caprera  and  Maddalena  islands.  Bombardment  of  sea- 
coast  open  cities.    The  Howell  torpeda     Folding  life-saving  boats. 

J.  L. 

REVUE  MARITIME  ET  COLONIALE. 

July,  1888.  Elements  of  international  maritime  law  (continued). 
General  report  on  the  sardine  fishery  by  the  chairman  of  the  com- 
mittee on  ocean  fisheries  (ended).  The  Rio  Janeiro  expedition  of 
171 1  (see  preceding  number).  Violation  of  the  regulations  concern- 
ing navigation  and  ocean  fishery,  and  measures  of  repression.  A 
memoir  on  public  education  in  some  of  the  states  of  South  America, 
Foreign  chronicle — English  navy;  Transportation  of  an  army  across 
the  Channel ;  Naval  defenses ;  The  naval  reserve ;  The  coming  great 
naval  manoeuvres  :  Protection  of  the  merchant  marine ;  Reception  of 
stores  and  supplies  in  arsenals ;  Spanish  navy  ;  The  centenary  of  the 
Marquis  of  Santa  Cruz  artillery ;  Exp>eriments  on  armor  plates  at 
Portsmouth ;  New  experiments  with  high  explosive  shells  against  the 
R6sistance;  The  steel-wire  wound  gun ;  The  guns  of  the  Collingwood 
and  T6m6raire ;  Petroleum  navigation  in  the  Caspian  Sea';  Estab- 
lishment of  a  large  dockyard  at  Bilbao;  The  game  of  blockade; 
New  Italian  torpedo-boats. 

August.  Elements  of  international  maritime  law  (continued).  A 
memoir  on  public  education  in  some  of  the  states  of  South  America 
(ended).  Scientific  mission  to  Cape  Horn  (i 882-1 883).  The  Sham- 
rock's mishap  and  its  temporary  repair.  Newfoundland.  The  cod  and 
lobster  fishery.  Prizes  awarded  for  the  best  articles  published  in  the 
Revue  Maritime  ei  Coloniale.  Foreign  military  chronicle — Opinion 
of  an  American  admiral  in  re^^ard  to  a  successful  invasion  of  England ; 
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Responsibilities  of  the  Board  of  Admiralty ;  The  medical  service  c 
the  fleet ;  The  speed  of  cruisers ;  The  defenses  of  coaling  stations 
The  great  manoeuvres  of  the  Italian  fleet ;  The  new  Maxim  gun 
First  experiment  with  an  Italian  pneumatic  gun ;  Bellite ;  Smokeles 
powder,  etc. 

September.    A  trip  to  the  lakes  of  Cambodia. 

The  writer,  a  lieutenant  in  the  French  navy,  gives  a  graphic  account  of  hii 
voyage  up  the  Cambodia  river,  on  a  mission  to  study  the  numerous  fisherie: 
established  by  the  Asiatics  on  the  lakes  of  the  ancient  kingdom  of  Khmer. 

A  scientific  mission  to  Cape  Horn  (1882-1883) ;  history  of  th< 
voyage  (continued).  Comet  perceived  at  Papute  in  January,  1887 
observations  made  by  M.  de  Kerillis,  lieutenant  French  navy 
Foreign  chronicle — State  of  protection  of  the  English  dockyards 
Appropriations  for  the  construction  and  armament  of  new  gunboatf 
in  United  States ;  Purchase  of  auxiliary  cruisers  by  the  Italian  Gov- 
ernment;  Review  of  the  Black  Sea  squadron  (Russia) ;  Experiment 
ing  with  melinite  shells  at  Portsmouth,  England ;  Coast  defense 
artillery  in  England  and  Russia ;  Launch  of  the  Charleston,  U.  S.  A. 
Disappearance  of  Sable  Island;  The  Berdon  torpedo  before  the 
Senate  Naval  Committee ;  M6moires  et  Compte  rendu  des  travau3 
de  la  Soci6t6  des  Ingenieurs  Civils. 

July,  1888.     A  visit  to  the  establishment  of  the  Parisian  Com 
pressed  Air  Company.     Portable  economical  bridges,  Eiffel  system 
their  use  in  Cochin  China  and  Tonkin,  and  in  repairing  railroads 
Memoir  on  the  Garabit  viaduct — the  latter  article  takes  up  the  largei 
portion  of  the  volume  (drawings).  J.  L. 

RIVISTA  DI  ARTIGLIERIA  E  GENIO. 

May,  1888.     Field-hospitals  at  the  Antwerp  exposition,  1885  (witl 
numerous  plates),  by  F.  Baroffio  and  C.  Marzocchi.     On  the  B6nie] 
hot-air  motor  (with  plate  and  description),  by  G.  Ninci,  captain  ol 
\  artillery.     Italian   field   artillery  (historical),  by  Carmine  Siracusa, 

[  captain  of  artillery. 

June,  1888.  Repeating  arms.  Study  on  the  repeating  arms  oi 
Germany,  by  I.  V.  (with  plates).  The  Dreyse  model  of  1879 — mag- 
azine along  the  barrel.  The  Bornmiiller,  Simson,  and  Luck  model 
of  1882 — magazine  in  the  butt.  Also  model  of  1884.  Sporen  and 
Hiirl  model  of  1882.  Hiirl,  Schmidbauer  and  Lowi  (simplification  oi 
'  the  prccedini,^).     Bertoldo  model  of  1885,  with  magazine  under  the 

brcLch.  Adaptation  of  the  Mauser  model  of  1871-84 — supply  tube 
in  fore-end  of  stock. 

July-August.  Iron  in  fortifications  {cLpropos  of  a  new  book  by 
GL-neral  Brialmont),  by  F.  Le  Forte,  major  of  engineers.    J.  B.  B. 


li 


RIVISTA  MAKITTIMA. 


Junk,  1888.     The  arrangement  of  torpedo-launching  apparatus  on 

men-of-war,  by  L.  Armani,  captain  Italian  navy. 
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A  brief  historical  sketch,  followed  by  conclusions  as  to  the  best  position  for 
the  apparatus,  and  the  conditions  for  successful  launching  from  bow,  beam, 
and  stern. 

July-August.    Trieste  and  its  port,  by  E.  Borgatti,  C.  E. 

An  interesting  description  of  the  city,  with  its  commercial  improvements ; 
illustrated. 

Shells  charged  with  gun-cotton  against  fortifications  (translation 
from  Engineering),  Melinite  against  forts  (translation  from  Le  Genie 

Civil), 

September.  The  war  in  Cyprus  (^a  historical  essay  of  events  dur- 
ing the  15th  century),  by  Vice- Admiral  L.  Fincati.  Repairing  the 
broken  shaft  of  the  steamer  Perseo  in  mid-ocean  (account  by  Chief 
Engineer  Grillo  Salvatore).  Naval  mobilization  in  the  United  King- 
dom, Rear- Admiral  P.  H.  Colomb.  The  pilot  chart  of  the  North 
Atlantic  ocean  (issued  by  the  Hydrographic  Office,  Washington), 
description  of,  by  A.  G.  Discussion  of  naval  affairs  in  the  U.  S. 
Senate.     Propulsion  by  hydrocarbon  vapor.  J.  B.  B. 

ROYAL  ARTILLERY  INSTITUTION. 

Volume  XVI.,  No.  8.    The  pneumatic  dynamite  cannon. 

This  paper  contains  a  description  of  Mr.  Medford's  dynamite  gun,  and  claims 
advantages  for  this  arm  over  Zalinski's  which  may  be  classed  as  follows : 

1.  Construction  of  gun,  giving  greater  strength. 

2.  No  angles  in  the  channels  connecting  reservoir  and  barrel,  thas  trans- 
mitting an  undiminished  pressure  from  reservoir  to  base  of  projectile. 

3.  The  use  of  powder  in  connection  with  compressed  air,  thereby  doabling 
the  initial  velocity  and  driving  back  the  air  to  reservoir. 

4.  Dispensing  with  mechanical  devices  to  keep  projectile  steady,  by  rifling 
the  bore.  M.  K.  E. 

ROYAL  UNITED  SERVICE  INSTITUTION. 

Volume  XXXII.,  No.  144.  Naval  mobilization.  The  game  of 
naval  blockade. 

A  simple  game.     If  introduced  aboard  ship,  might  be  foand  interesting  and 

instructive. 

The  position  of  the  torpedo  in  naval  warfare. 

Compares  gun  and  locomotive  torpedo,  to  the  detriment  of  the  latter.  Dis* 
cussion  of  this  paper  by  the  members  brings  out  many  valuable  points. 

teknisk  tidskrift. 

i8th  Annual  Series,  Vols.  II.  and  III.  Competitive  designs 
for  the  new  Royal  Theater  at  Stockholm.  Masonry  durine  cold 
weather.  Development  of  telephone  service  in  Christiania.  Latest 
progress  in  the  science  of  graphic  statics.  Coal-yard  and  harbor  of 
the  Stockholm  gas  works.  Statistics  in  regard  to  mineral  produc- 
tions  in  Sweden  in  1886.  E.  H.  C.  L. 
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UNITED  SERVICE  GAZETTE. 

June  i6.  Account  of  experiments  wi 
on  H.  M.  S.  Orlando. 

June  23.  Experiments  with  Norde 
torpedo.     Faulty  English  gun-construct 

July  7.    Maritime  dangers  and  defem 

July  14.     Naval  defenses. 

July  at.     Programme  of  British  nava 

July  28.  Views  of  Admiral  Hornby 
necessary  to  blockade  an  enemy's  fleet. 

August  4.     Naval  manoeuvres. 

August  ii.  Naval  manceuvres. 

August  18.     Naval  manoeuvres. 

August  25.     Result  of  naval  manceui 

Afcoutit  of  rifle  Are  at  night  by  electiic  light 
out  of  ten  struck  the  target. 

Naval  defenses. 

September  i.     Machine  guns  in  fu 
and  new  army  rifle. 
September  8.     The  new  rifle.     Engl 

Committee  convinced  that  small-bore  rifle  ii 

September  8,     French  submarine  b 

ironclads,  fasten  torpedoes  to  her  sides  a 

cables. 

September  15.     36-pounder  Armstn 

Caliber  4ji  inches,  has  been  found  fit  (or 

minute.     Penetration  at  looo  yards,  6-inch  wn 

Lessons  taught  by  recent  British  naval 

manceuvres. 
September  29.     Noiseless  and  smok 
Experiments  about  to  be  made  with  "s>f( 

pressure  zso  pounds  per  square  inch. 

October  6.     Pneumatic  dynamite  ca 

Rapid-firing  guns,  recommended  by  Lord  A 
minute.  Considers  the  Pie monte,  just  lauac! 
best  armored  ship  afloat. 

New  torpedo-boats. 
October  13.     New  paint  for  ships. 
October  20.     Preliminary  trials  wit 
cessful.     British  national  defenses  and  cc 
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LE  YACHT. 

June  i6,  1888.  A  study  on  fighting  ships  (continued).  Barbette 
cruisers  in  course  of  construction. 

June  23.  The  question  of  cruisers  in  the  House  of  Commons. 
The  Yacht  Club  of  France  at  the  Exposition  of  1889.  A  study  on 
fighting  ships  (continued).     Review  of  the  merchant  navy. 

June  30.  Mobilization  of  the  fleet.  A  study  on  war  ships 
(ended).  Paris  a  seaport.  This  question  has  again  received  an 
important  impetus,  the  Chamber  of  Deputies  having,  through  a  reso- 
lution, invited  the  Government  to  take  active  steps  in  regard  to  the 
proposed  ship  canal  between  Paris  and  Rouen. 

-  July  7.  Inefliciency  of  torpedo-boats  on  the  high  seas.  Collisions 
at  sea.  Formation  in  Paris  of  the  Society  of  Engineers  and  Naval 
Constructors.  The  greyhounds  of  the  North  Atlantic.  Manoeuvres 
of  the  Mediterranean  squadron. 

July  14.  Collisions  at  sea  (continued).  Siriux'  compensated 
compass  (diagrams). 

July  21 .  Mobilization  of  the  English  fleet.  New  petroleum  steam 
motor. 

July  28.  Strengthening  the  defenses  of  the  military  ports  of 
France.     Trial  of  the  armored  ship  Pelayo. 

August  4.  French  naval  appropriations  for  1889.  Second-class 
fast  cruisers  in  England.  The  Life-Saving  Service  and  Hygiene 
Exhibition  at  the  Industrial  Palace,  Paris. 

August  i  i.  Manoeuvres  of  the  English  squadrons.  Use  of  bal- 
loons in  the  navy. 

August  18.  Manoeuvres  of  the  English  squadrons.  Mobilization 
of  the  F*rench  fleet.  Naval  schools  of  England  and  scientific  educa- 
tion of  English  officers. 

August  25.  The  summer  manoeuvres — England,  France,  Italy. 
Official  trial  of  the  armored  ship  Pelayo. 

September  i.  The  mobilization  at  Toulon.  Instantaneous  steam 
generator,  Serpollet  system.  Review  of  the  merchant  navies  of 
France,  Spain,  United  States,  Japan,  Austro-Hungary,   Germany, 

England. 

September  8.  The  mobilization  at  Toulon.  Twin-screw  torpedo 
boat  built  by  M.  Normand,  Havre.  Electricity  on  board  the  armored 
ship  Pelayo.  Trials  of  the  Italian  armored  ship  Lepanto.  Instruc- 
tions in  regard  to  the  use  of  the  Belleville  boilers. 

September  15.  More  about  the  English  naval  manceuvres.  The 
defenses  of  the  dockyards  and  military  ports  of  France.  The 
armored  division  of  the  Channel  at  Cherbourg  and  Havre.  New  for- 
mula for  calculating  the  action  of  the  rudder.  Foreign  military 
chronicle. 

September  22.     From  Toulon  to  Cherbourg  (E.  Weyl).    Kcd 
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or  centerboard  ?  (L.  Moore).     Considerations  of  tactics  to  be  adopted 
in  case  of  war  with  a  great  naval  power.     K  .  . . 

September  29.  The  navy  budget  in  the  French  Naval  Com- 
mittee. Considerations  of  tactics  .  .  .  (ended).  Life-Saving  Ser- 
vice Exhibition:  Horticulture  on  board  ships  (L.  C).  Torpedo 
boats  built  in  France  for  the  Roumanian  Government.  The  new 
marine  engines. 

October  6.  Considerations  of  the  different  types  of  modem  war 
ships  (G.  Rebard).  Trials  of  the  engines  of  the  Victoria  and  Sans- 
Pareil.  Maritime  jurisprudence;  collisions  at  sea.  Modem  naval* 
improvements :  to  Gibraltar  and  back. 

October  13.  Reforms  in  the  naval  budget.  The  German 
armored  corvette  Irene.  Life-Saving  Service  Exhibition  at  the 
Palais  de  T Industrie,  Paris.  Considerations  of  the  different  types  of 
modern  war-ships  (continuation  of  a  very  valuable  article).  Keel 
and  centerboard. 

October  20.  About  the  naval  review  at  Naples  (E.  Weyl).  End 
of  the  article  on  the  different  types  of  modern  war-ships.  Transpor- 
tation by  Decauville  railway  of  the  gunboat  Farcy  (with  illustrations). 

J.  L. 
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Lieut.  A.  Gleaves,  Prof.  C.  R.  Sanger, 

P.  A.  Engr.  W.  F.  Worthington. 


SPECIAL    NOTICE, 


NAVAL  INSTITUTE  PRIZE  ESSAY,  1889. 


A  prize  of  one  hundred  dollars  and  a  gold  medal  is  offered  by  the  Naval 
Institute  for  the  best  Essay  presented,  subject  to  the  following  rules : 

1.  Competition  for  the  Prize  is  open  to  all  members,  Regular,  Life, 
Honorary,  and  Associate,  and  to  all  persons  entitled  to  become  members, 
provided  such  membership  be  completed  before  the  submission  of  the  Essay. 
Members  whose  dues  are  two  years  in  arrears  are  not  eligible  to  compete  for 
the  Prize  until  their  dues  are  paid. 

2.  Each  competitor  must  send  his  essay  in  a  sealed  envelope  to  the  Secretary 
and  Treasurer  on  or  before  January  i,  1889.  The  name  of  the  writer  must 
not  be  given  in  this  envelope,  but  instead  thereof  a  motto.  Accompanying  the 
essay  a  separate  sealed  envelope  will  be  sent  to  the  Secretary  and  Treasurer, 
with  the  motto  on  the  outside  and  writer's  name  and  motto  inside.  This 
envelope  is  not  to  be  opened  until  after  the  decision  of  the  Judges. 

3.  The  Judges  shall  be  three  gentlemen  of  eminent  professional  attainments 
(to  be  selected  by  the  Board  of  Control),  who  will  be  requested  to  designate 
the  essay  worthy  of  the  Prize,  and,  also,  those  deserving  honorable  mention, 
in  the  order  of  their  merit. 

4.  The  successful  essay  shall  be  published  in  the  Proceedings  of  the  Institute; 
and  the  essays  of  other  competitors,  receiving  honorable  mention,  may  be 
published  also,  at  the  discretion  of  the  Board  of  Control  ;  and  no  change  shall 
be  made  in  the  text  of  any  competitive  essay,  published  in  the  Proceedings  of 
the  Institute,  after  it  leaves  the  hands  of  the  Judges. 

5.  Any  essay  not  having  received  honorable  mention,  may  be  published 
also,  at  the  discretion  of  the  Board  of  Control,  but  only  with  the  consent  of 
the  author. 

6.  The  subject  for  the  Prize  Essay  is,  Tfu  Xaval  Defense  of  the  AtlanHe  amf 
Gulf  Cnufs  of  the  United  States, 

7.  The  essay  is  limited  to  seventy-two  (72)  printed  pages  of  the  Proceedings 
of  the  Institute. 

8.  All  essays  submitted  must  be  either  type-written  or  copied  in  a  clear  and 
legible  hand. 

9.  The  successful  competitor  will  be  made  a  Life  Member  of  the  Institute. 

10.  In  the  event  of  the  Prize  being  awarded  to  the  winner  of  a  previous  year, 
a  gold  clasp,  suitably  engraved,  will  be  given  in  lieu  of  a  gold  medal. 

By  direction  of  Board  of  Control. 

Charles  R.  Miles, 
Zi>»/.,  U.  S,  M,  Secretary  and  Tnasurtr, 

Annapolis,  Md.,  March  1,  1888. 
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NOTICE. 


I'he  U.  S.  NbvbI  Institute  was  esublifth«d  in  1873,  )iBTiite  (or  in  t>b|d 
advancement  of  pcofcKtionil  and  *cicmlfic  hnuwtetL|(e  In  thr   tinvj.     1 
CDICTS  npun  its  sixtcetttb  year  of   fxinlcucc,  inistfng   ks   betctivCorc   I 
•uppurt  1(1  the  officers  and  friends  of  the  Navy.     The  memliers  ol  ihc  B 
Conti'j)  cordially  icnile  the  •;n-aper>tii>uandai<l  <>(  lh«ir  IxothwrM 
□(  ulben  inlcrestcd  in  tlie  Navy,  iti  Enrthcranoe  uf  tbc  aima  of  tbe  IiMtltuI 
lUc  L-OHUlbutloii  al  papers  and  rommunlcMlciia  apon  tuli)«il»  oIlnlBrralll 
naval  |tiof«gsion,  as  well  an  liy  periunil  sapiiiirl  and  influence. 

On  tlie  subject  of  membenhip  the  ConaHCatiaa  read*  u  fuUawi  1 

ARTICLE  vn. 

.Sue,  t.  The  Instiiuu  iliall  cnniilal  of  regular.  lUe, honorary,  anil  Mi 
members. 

Skc.  1.  Officers  o[  Ib«  Navy.  Marine  Corpi,  and  all  civil  uficen  jlla« 
the  Naval  Service. f  hall  be  entitled  to  becimie  icguUr  cr  life  mcaibcri.  f 
ballot,  on  ptiymenl  of  dues  or  fee  to  The  Sraetary  and  Treaaatei,  or 
Coricsponiting  Secretary  of  a  Brant:h,  Meitibeia  who  i»ij(ii  ftoai  ibi 
sulnieqiient  to  ioining  the  Institotc  will  be  legardeil  at  beloogiof  in  ih 
described  tn  this  Section. 

SV.C.  3.  The  Prixe  Essayist  of  each  year  ihall  b«  1  life  mambrr  i 
payment  ot  fee. 


.   Hoi 


heoan 


ary  Officers,  and  from  ci 
ui  the  Navy  »b»ll  be,  cr  tffitie,  an  honorary  tnembcr.     Their  nuoibcf  1 
exceed  tblity  (30).     Nonilnotiona  (m  honorarjr  ntBinbcia  muM  \ir.   faf 
rO|)oited  bt  the  Board  of  Control,  and  a  vol«  equal  to  tme-kalf  the  o 
regular  and  life  memliots.  given  by  proxy  or  presence,  ittall  be  caat,  i 
electing. 

Sec  5.   Associate   membero   shall   be   elected   &nni   tiSoera   of  Il>e  fli 
Revenue  Marine,  foreign   oliicer*  ot  ibe  Naval  and   Military  pTuEc«sia>n 
from   persons   in   civil   life  who  may  be  interested   in   ths   paipotci  1 
Institute. 

Skc.  6.  Those  entitled  tn  become  Jtaociaie  ntcmbera  mav  be  < 
members,  provided  that  the  number  not  offlt'tally  connected  with  the  Nsi 
Marine  Corps  shall  not  at  any  lime  exceed  ooe  fmndred  ( loo). 

Sec.  7.  Associate  niember*  and  life  niemb  «,  otber  than  thiwe  eat 
Tegular  membership,  shall  be  elected  aa  fullotr> :  Nomlaaliofit  *hill  la 
in  writing  to  the  Secretary  and  Trcasuier.wilb  the  natocof  the  member  1 
Itiem,  and  such  nam  i  nail  ant)  shall  he.  tiubmitird  to  Ihe  Hoard  tA  L'twiffi 
if  their  report  be  favoraH^  the  Secretary  and  TreaAurer  «ba)i  luaku  knc 
rcNutt  at  the  next  nieeling  ot  the  Institute,  and  a  tote  •iiail  t^>"  bv  t 
maiorily  of  votes  cast  by  nicinbers  present  elt^cIiDg. 


The  Proceedings  are  published  quarterly,  and  rosy  be  obtained  by  ana 
bers  spoti  application  to  Ihe  Secrelaty  and  TrciBdrrt  al  Aiuupoll 
Inventors  of  articles  connected  irilh  the  natal  prof eaafon  will  be  aftot 
appnvluniiy  of  exhibiting  and  caplalnlnv  ilieir  invHitioDs.  Ad<»(rid 
inch  inventions  as  may  be  deemed,  by  the  floud  of  CnntTol,  of  a 
lervlcc,  will  be  published  in  the  Proceedinga. 

Single  copies  of  the  Fiocccdings,  It.Oo.     Bach  numben  aad  oanutri 
van  be  obtained  by  applying  to  the  Secretirv  and  Tieaaarct,  Aaiupaki^ 

Annual  sulucriplion  for  non'Ricmbera,  tj-SO.    Anniikl  itae*  frit  r»«nbt 
asBoiaate-meinbrre,  (3,00.     I-ife  mambership  (ea^  ^o-ooi. 

tX»KM  Oir  HSQUBST, 
I  give  und  bequeath  lathe  AnociatlonknoirQ  at  the  Uhitsu  StAti 
iNSTirmiciiigani/eitOclolier,  iSyj.al  Annapalls.  Md^tbeti 
applied  to  the  n»es  and  purpoae*  of  said  AkMieUHoo, 

Eal  estate  13  bequeathed,  describe  It. 
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